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C-Preface 


C- The high-level language that was originally developed by Dennis M. Ritchie 
is easy to learn and can be compiled on a variety of computer platforms. Most of 
the state-of-the-art software has been implemented using C. This book aims to 
make the learning of this universal computer language simple and interesting. 
The step by step methods that are given in the book is sure to make it reader 
friendly. Apart from being a ready reference, this book is written with a view to 
attract more and more students to learn, comprehend and subsequently use it for 
their projects and research. 

I hope this volume will be a valuable reference for computer science & non IT 
students, researchers, computer programmers and software professionals. 

Goals 


• Be clear, readable, and possibly even entertaining. Many C books are too 
concise for the average reader. I've tried to give clear, thorough explanations 
to hold the reader's interest. 

• Be authoritative without being pedantic. To avoid arbitrarily deciding what 
to include and what not to include, I've tried to cover all the features of the C 
language and library. At the same time, I've tried to avoid burdening the 
reader with unnecessary detail. 

• Be organized for easy learning. My experience in teaching C underscores 
the importance of presenting the features of C gradually. I use a spiral 
approach, in which difficult topics are introduced briefly, then revisited one or 
more times later in the book with details added each time. 

• Motivate language features. Instead of just describing each feature of the 
language and giving a few simple examples of how the feature is used, I've 
tried to motivate each feature and discuss how it's used in practical situations. 

• Emphasize style. It's important for every C programmer to develop a 
consistent style. Rather than dictating what this style should be, though, I 
usually describe a few possibilities and let the reader choose the one that's 
most appealing. Knowing alternative styles is a big help when reading other 
people's programs (which programmers often spend a great deal of time 
doing). 
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Introduction to C and C Fundamentals 


Overview 

♦ Origin Of C 

♦ The Problems Of B 

♦ Features Of C 

♦ Characteristics Of C 

♦ Current Uses Of C 

♦ The C Compilation Model 

♦ Basic Structure Of C 

♦ The C Character Set 

♦ Identifiers And Keywords 

♦ Data Type 

♦ Constants 

♦ Variables 

♦ Escape Sequences 

♦ Expressions 

♦ Statements 


Origin of C 

C was Invented and first implemented by Dennis Ritchie on a DEC PDP-11 that 
version used the unix operating system. The first version of Unix was written in 
the low-level PDP-7 assembler language. C is the result of a development process 
that started with an older language called B, which was invented by Ken 
Thompson.B leds to the development of C in 1970's. The C programming 
language was first described by Brian Kernighan and Dennis Ritchie. In 1983, a 
committee was established to create an ANSI(American National Standards 
institute) standard that would define the C language once and for all.The ANSI C 
standard was finally adopted in December 1989, with the first copies becoming 
available in early 1990. The standard was also adopted by ISO(lnternational DENNIS RITCHIE 
Standards Organisation) and now is refered as ANSI /ISO C standard. 

C is a middle level language because it combines the best elements of high level languages with the 
control and flexibility of assembly language. 

Highest level- .> Ada 

Modula-2 

Pascal 

COBOL 

FORTRAN 

BASIC 

Middle level -.> Java 

C++ 

c 

FORTH 

Lowest level -.> Macro-assembler 

Assembler 
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The Problems of B (BCPL - Basic Combined Programming Language) 

The advent of the PDP-11 exposed several inadequacies of B's semantic model. First, its character¬ 
handling mechanisms, inherited with few changes from BCPL, were clumsy: using library procedures to 
spread packed strings into individual cells and then repack, or to access and replace individual characters, 
began to feel awkward, even silly, on a byte-oriented machine. 

Second, although the original PDP-11 did not provide for floating-point Arithmetic. Floating-point operations 
had been added to BCPL but the mechanism was possible only because on the relevant machines, a 
single word was large enough to contain a floating-point number; this was not true on the 16-bit PDP-11. 

Finally, the B and BCPL model implied overhead in dealing with pointers. Each pointer reference generated 
a run-time scale conversion from the pointer to the byte address expected by the hardware. 

Aside from the problems with the language itself, the B compiler's threaded-code technique yielded 
programs so much slower than their assembly-language . 

In 1971 , the B language was extended by adding a character type and also rewrote its compiler to 
generate PDP-11 machine instructions instead of threaded code. Thus the transition from B to C was 
contemporaneous with the creation of a compiler capable of producing programs fast and small enough 
to compete with assembly language. B called the slightly-extended language NB, for 'new B.’ 

Features of C 

♦ Modularity 

♦ Portability 

♦ Code-Reusability 

♦ Ability to Extend Itself 

♦ Limited Number of Keywords 

Characteristics of C 

We briefly list some of C’s characteristics that define the language and also have lead to its popularity as 
a programming language. Naturally we will be studying many of these aspects throughout the course. 

♦ Small size 

♦ Extensive use of function calls 

♦ Loose typing - unlike PASCAL 

♦ Structured language 

♦ Low level (Bitwise) programming readily available 

♦ Pointer implementation - extensive use of pointers for memory, array, structures and functions. 

C has now become a widely used professional language for various reasons. 

♦ It has high-level constructs. 

♦ It can handle low-level activities. 

♦ It produces efficient programs. 

♦ It can be compiled on a variety of computers. 

Its main drawback is that it has poor error detection which can make it off putting to the beginner. Plowever 
diligence in this matter can pay off handsomely since having learned the rules of C we can break them. 
Not many languages allow this. This if done properly and carefully leads to the power of C programming. 

Current uses of C 

♦ Operating system 

♦ Interpreters 

♦ Editors 

♦ Compilers 

♦ File utilities 

♦ Performances enhancers 

♦ Real time executives 
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The C Compilation Model 



The Preprocessor 


The Preprocessor accepts source code as input and is responsible for 

♦ removing comments 

♦ interpreting special preprocessor directives denoted by #. 

For example 

♦ #include -- includes contents of a named file. Files usually called header files. 

(e.g) o #include <math.h> -- standard library maths file. 

o #include <stdio.h> -- standard library I/O file 

♦ #define -- defines a symbolic name or constant. Macro substitution. 

o #define MAXARRAYSIZE 100 

C Compiler 

The C compiler translates source to assembly code. The source code is received from the preprocessor. 

Assembler 

The assembler creates object code. On a UNIX system you may see files with a .o suffix (.OBJ on 
MSDOS) to indicate object code files. 

Link Editor 

If a source file references library functions or functions defined in other source files the link editor combines 
these functions (with main()) to create an executable file. External Variable references resolved here 
also. 

BASIC STRUCTURE OF C 

Documentation Section 
Link section 
Definition section 
Global declaration 
Return_type main(parameter list) 

{ 

Statement sequence 

} 

Subprogram section 
Function 1 
Function 2 

— 
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Function n 

Documentation section - Consists of set of comment lines giving the name of the program, the author 
and other details regarding the program. Comment line should be given between /*.7. 

Link section - provides instructions to the compiler to link functions from the system library. 

Definition section - Defines all symbolic constants . 

Global declaration section - Declares variables that are globally visible, inside all the functions 

Main program section - All C program must have one main function. Consists of two parts, Declaration 
part and Executable part. 

> The declaration part declares all variables used in the executable part. 

> There is at least one statement in the executable part. 

> These two parts appear between the opening and closing braces. 

> The program execution begins at opening braces and end at closing braces. The closing brace 
of the main function section is at the logical end of the program. 

> All statements in the declaration part and executable parts end with a semicolon. 

Subprogram section - Contains all the user-defined functions that are called in the main function. User 
defined functions are placed immediately after the main function, although they may appear in any order. 

Sample program 

/* Print the given sentenceV 

#include<stdio.h> 

main() 

{ 

printf("Welcome to JSC"); 

} 

Output: 

Welcome to JSC 

The C Character Set 

C uses the following as building blocks to form basic program elements such as constants, variables, 
operators, expressions etc. 

• Uppercase letters A to Z. 

• Lowercase Letters a to z 

• Digits 0 to 9 and 

• Certain Special Characters like : 

! * + \ “ < # ( = | { > ] 1 . (blank) %)';}/ A -[:,?& _ 


Special Characters 


SYMBOL 

NAME 

SYMBOL 

NAME 

J 

Comma 

& 

Ampersand 


Period 

A 

Caret 

5 

Semicolon 

* 

Asterisk 


Colon 

- 

Minus Sign 

? 

Question Mark 

+ 

Plus Sign 

1 

Aphostrophe 

< 

Opening Angle(Less than sign) 

II 

Quotation Marks 

> 

Closing Angle(Greater than Sign) 

l 

Exclaimation Mark 

( 

Left Parenthesis 


— 

! 4 : 
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1 

Vertical Bar 

) 

Right Parenthesis 

/ 

Slash 

[ 

Left Bracket 

\ 

Backslash 

] 

Right Bracket 


Tilde 

{ 

Left Brace 


Underscore 

} 

Right Brace 

$ 

% 

Dollar Sign 
Percentage Sign 

# 

Number Sign 


Identifiers And Keywords 

Identifiers are names given to various program elements, such as variable, functions and array identifiers 
consist of letters and digits, in any order, expect that the first character must be a letter. The underscore 
character(_) can also be include. An identifier may also begin with an underscore. 

The following names are examples of valid identifiers. 

X Y12 sum_1 _temprature 

Name area taxrate TABLE 

There are certain reserved words, called keywords, that have standard, predefined meanings in C. The 
keywords can be used only for intended purpose, they cannot be used as user defined keywords. Give 
bellow is a list of the standard keywords. 


Auto 

extern 

break 

float 

const 

if 

typedef 

continue 

union 

void 

double 

return 

volatile 

else 

for 

struct 

char 

goto 

switch 

unsigned 

do 

register 

static 

case 

default 

long 

signed 

short 

sizeof 

while 

enum 

int 


Data Types 

There are five atomic data types in C: character, integer, floating-point,double floating-point and 
valueless(char,int,float,double, and void, respectively). The data type supported in a language dictates 
the type of values which can be processed by the language. C supports several different types of data, 
each of which may be represented differently within the computers memory. 

The data types supported by C may broadly be classified into 

• Simple, Primitive or atomic data. 

• Compound, structured or derived data. 

An atomic data is a fundamental unit of information which cannot be broken down to constituent parts. 
Whereas a derived data item is made up of one or more simple data items. The list given below classifies 
the items as simple compound. 

Characters 
Structures 


SIMPLE 

COMPOUND 


Integers 

Arrays 


Floats 

Unions 


Doubles 

BitFields 


The basic data types 


Type 

Typical size in Bits 

size in Bytes 

Range 

char 

8 

1 

-127 to 127 

unsigned char 

8 

1 

0 to 255 

signed char 

8 

1 

-127 to 127 

int 

16 or 32 

2 

-32,767 to 32,767 

unsigned int 

16 or 32 

2 

0 to 65,535 

signed int 

16 or 32 

2 

-32,767 to 32,767 

short int 

16 

2 

-32,767 to 32,767 

unsigned short int 

16 

2 

0 to 65,535 
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long int 

32 

4 

-2,147,483,647 to 2,147,483,647 

signed long int 

32 

4 

-2,147,483,647 to 2,147,483,647 

unsigned long int 

32 

4 

0 to 4,294,967,295 

float 

32 

4 

3.4E-38 to 3.4E+38 

double 

64 

8 

1.7E-308 to 1.7E+308 

long double 

80 

10 

1.7E-308 to 1.7E+308 


Constants 


C has four basic type of constants 

• integer constants 

• floating point constants 

• character constants 

• string constants 

Integer Constanst 

An integer constant is an integer valued number. Thus, it consists of a sequence of numbers. Integer 
constants can be written in three different number system : decimal ( base 10), octal ( base 8 ) and 
hexadecimal ( base 16),binary(base 2). 

A decimal integer constant can consist of any combination of digits taken from the set 0 through 9. 
Examples of valid decimal integer constants are : 0 1 743 32767. 

An octal integer constant can consist of digits taken from the set 0 through 7. The first digit must be 0 in 
order to identify the constant as an octal number. Example of valid octal integer constants are : 

01 0743 077777 

A hexadecimal integer constant must begin with either Ox or OX. It can then be followed by any combination 
of digits taken from the sets 0 through 9 and A through F. Examples of valid hexadecimal integer constants 

are :0x 0X1 0X7FFF Oxabcd. 

The magnitude of an integer constant can range from zero to some maximum value. A typical maximum 
value for most personal computers and many micro computers is 32767 in decimal notation this is 
equivalent to 77777 octal or 7fff hexadecimal. 

An unsigned integer constant can be identified by appending the letter U or u to the end of the constant. 
Examples are : 50000U (decimal unsigned), 0777777U (octal unsigned), 0X50000U(hexadecimal 
unsigned). 

Long integer constants can be identified by the letter L or I at the end of the constant. For example, 

123456789L(decimal long),0123456L(Octal long). 

An unsigned long integer may be specified by appending the letters ULto the end of the constants. Examples 
are, 12345678UL(decimal unsigned long), 0XFFFFFUL (hexadecimal unsigned long). 

Floating-point constants 

A floating-point constants is decimal number that represents a signed real number. The representation 
of a floating-point constant an integer portion and a decimal point or an exponent (or both).Example of 
Valid floating-point constants are, 

1. 0.2 827.602 

50000. 0.000437 12.3 

2E-8 0.006e-3 1.6667E+8.12121212e12 

Floating-point constants have a much greater range than integer constants. Typically, the magnitude of a 
floating-point constant might range from a minimum value of 3.4E-38 to a maximum of 3.4E+38. 

Floating-point constants are of the type float, double are long. A floating-point constant without an f,F,l or 
L suffix is of type of double. If the letter f or F is the suffix, the constant has type float. If the letter I or L is 
the suffix, it is of the type long double. For example : 
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10OL /* Has type long double 7 
10OF /* Has type Float 7 
100D /* Has type double 7 

The precision of floating-point constants (i.e. the number of significant figures) will vary from one version 
of C to another. 

Character Constants 

A character Constant is a single character, enclosed in single quotation marks. Example of character 
constants are, ‘A’ ‘x’ ‘3’ “$’ 

Character constants have integer values that are determined by the computer’s particular character set. 
Most computers make use of the ASCII character set, in which each individual character is numerically 
encoded. 

For example 


constant 

value 

‘A’ 

65 

X’ 

120 

‘3’ 

51 

“$’ 

36 

£ 5 

32 


Escape Sequences 

Certain ASCII characters are unprintable, which means they are not displayed on the screen or printer. 
Those characters perform other functions aside from displaying text. Examples are backspacing, moving 
to a new line, or ringing a bell. Working with C, you have already worked with \n and \t escape sequences. 
Escape sequences usually consist of a backslash and a letter or a combination of digits. To represent 
the creation of nonprinting characters such as a newline character, single quotation mark, or certain 
other characters such as And \ escape sequences can be used. An escape sequence is regarded 
as a single character and is therefore valid as a character constant. Escape sequences are typically 
used to specify actions such as carriage return and tab movements on terminals and printers. The 
commonly used escape sequences are listed below. 


Escape Sequences 

Represents 

ASCII Value 

\a 

Bell(alert) 

007 

\b 

Backspace 

008 

\f 

Form Feed 

012 

\n 

New Line 

010 

\r 

Carriage return 

013 

\t 

Horizontal tab 

009 

\v 

Vertical tab 

011 

V 

Single quotation mark 

039 

\” 

Double quotation mark 

034 

V? 

Literal quotation mark 

063 

w 

Backslash 

092 

\0 

Null 

000 


If a backslash precedes a character that does not appear in the above table, the compiler handles the 
undefined characters as the character itself and thus the result may be unpredictable. 


S 

T 

R 

1 

N 

G 

\0 


Character Strings 

A character string or a string constant consists of any number of consecutive characters (including 
none) enclosed in double quotations marks. Example of string constants are, “green”,’’Washington, 
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D.C.20005”, “$19.95”. 

Since a string can be of any length the end of the string is marked with the single character ‘\0’ the null 
character, having an ASCII value of 0. Note that a character constant ‘A’ and the corresponding single 
character string constant “A” are not equivalent. Also a character constant has an equivalent integer 
value. A single character string constant consists of two characters; the specified character followed by 
the null character(\0). For example, the string “STRING” would be internally stored as.Here, each box 
represents a memory location containing one character. The string “STRING” would be require 7 elements; 
six for the string and one for the null character. 

Variables 

A variable is an identifier used to represent some specified type of information. A variable represents a 
single data item, that is, a numerical quantity or a character constant etc. The data item must be assigned 
to the variable at some point in the program. The data item can then be accessed later in the program 
simply by referring to the variable name. The information represented by the variable can change during 
the execution of the program by assigning different data items at various places within the program. But 
the data type associated with the variable cannot change. 

Variable Declaration 

Before a variable is used in a c program, it must be declared. This involves notifying the compiler of the 
variable’s name and type as follows : type name; Where type can be int if the variable is going to hold an 
integer value, char if this to be a character variable, or float if this is a floating-point variable. The following 
is an example of variable declaration : int var_name ; in the above example, the name of the variable is 
var_name and it is of type int. 

Several variables of the same type can be declared in one statement as well. For example:int 
count,flag,state; Note that each of these variables will be of type int. 

Integer-type variables can be declared to be short int or long int for smaller and larger integer quantities 
respectively. Such integer variables can also be declared by simply writing short an long. For example, 

short int a,b,c and long int r,s,t. 

An integer variable can also be declared to be unsigned. For example, unsigned x,y; on the other hand, 
an unsigned long integer can be declared as follows, unsigned long p,q; 

Given below are examples of declaring variables data types. 

float root1,root2; 
char flag,text[80]; 
double factor; 

In the above example. ‘Text’ is a character type array. It can store a character string of maximum length 
79 characters. The 80th character is for the delimiter, ‘\0’. Initial values can be assigned to variables 
within a type declaration. To do so, the declaration must consist of a data type, followed by a variable 
name, an equal sign (=) and a constant of the appropriate type. For example : 

int c = 12; 
char star = '$'; 
float sum = 0.0; 

on the other hand, a character type array can be initialized within declaration as follows, 

char text[11 ]=”Villivakkam” 

Expressions 

An expression represents a single data item, such as a number or a character. The expression may 
consist of a single entity, such as a constant, a variable or a reference too a function. It may also consist 
of some combination of the above entities interconnected by one or more operators are : 

7 


^Easy Way to Learn C Programming 












Introduction to C and C Fundamentals 


123.45 

‘a’ 

var 

var = var + 16 
printf(“hello \n”) 

Statements 

A statement causes the computer to carry out some action. There are two types of statements in the C 
language ; simple and compound. 

Simple statements ( expression statements ) consist of an expression, followed by a semicolon. 

For example. 

main() 

{ 

int x,y; 
x=y+3; 

} 

The first line within the body of this program declares two integer variables x and y. The executable 
portion of the example is made up of several expression are the values 3,y, the expression y+3 and the 
assignment x=y+3. 

A Compound statement consist of several individual statements enclosed within a pair braces ({and 
}). The individual statements may themselves be expression statement, or compound statements. 
This collection of statements is treated as a single statement by C compiler. An example of compound 
statement is shown below : 

{ 

pi = 3.14159; 

circumfrnce = 2 * pi * radius; 
area = pi * radius * radius ; 

} 

The compound statement provides capability for embedding statements within other statements. 

Example programs 

/* To convert a character uppercase to lowercase by initializing a variable 7 
#include<stdio.h> 
main() 

{ 

char c='R'; 
clrscr(); 

printf("The character is:%c\n",c); 
printf("The character in lowercase is %c\n",c+32); 
getch(); 

} 

Output: 

The character is:R 
The character in lowercase is r 

Example 

/* To initialize the given string 7 
#include<stdio.h> 
main() 

{ 

— 
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char m[11] ="C language"; 
clrscr(); 
printf("%s",m); 
getch(); 

} 

Output: 

Clanguage 

Example 

/*Simple calculation by using initialized integer values 7 
#include<stdio.h> 
main() 

{ 

int x=150,y=450,z=3,k; 
clrscr() ; 
k=(x+y)/z ; 
printf(" k=%d ", k); 
getch(); 

} 

Output: 
k=200 

Example 

/* To find the area of a circle by using initialized radius value 7 
#include<stdio.h> 

#define pi 3.14159 
main() 

{ 

float radius=2.5,area; 
clrscr(); 

area=pi*radius*radius; 
printf("Area of a circle is %f",area); 
getch(); 

} 

Output: 

Area of a circle is :19.6349375 

r 

SOLVED PROGRAMS 

Complete the following: 

1. C has been developed by_in the year_while working at_. 

2. Binary equivalent of 762 is_, its octal equivalent is_and its hex equivalent is 


3. First character in any variable name must always be an a_ 

4. C variables are case_(sensitive / insensitive). 

5. A character variable can at a time store_character(s). 

Answers 

1. Dennis Ritchie, 1972, American Telegraph & Telecommunication’s Bell Laboratories 

2. 1011111010,1372,2FA 3. Alpha 4. Sensitive 5. One 

What will be the output of the following programs: 


to 
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1. main() 

{ 

char ch=291; 

printf(“%d %d %c”, 32700, ch, ch); 

} 

3 Output: 

-32700 35# 

2. main() 

{ 

int a, b; 
a = -3 - -3; 
b = -3 - -(-3); 

printf (“a= %d b = %d b = %d”,a,b); 

} 

3 Output : 

a=0 b=6 

a = 0 b = -6 b = 1245 


3. main() 

{ 

int x; 

x=3*4%5; 
printf (“x=%d”,x); 

} 

3 Output : 

x=2 


4. main() 

{ 

float a=5, b=2; 
int c; 

c = a %b; 
printf (“%d”,c); 

} 

3 Output : 

Error message: Illegal use of floating point in function main. 


LAB EXERCISE 


Exercise # 1 

Create and execute the following programs in C Program Editor. 
Key in the following program, run it and watch the result. 
#include <stdio.h> 
main() 

{ 

printf(“Welcome to the World! \n”); 

} 


Exercise # 2 

Write a program that prints your name and address. 

Exercise # 3 

Write appropriate declarations for each group of variabls and arrays 
• Floating-point variabls: rootl ,root2 
Long intger variables : cust_no 
double precision variables : gross,tax,net 


it 
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character variables: first,last 
80-element character array : message 
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Exercise # 4 

Write a program to declare an integer, float, a character variable and also a character array. Initialize the 
numeric variables to 1 and the character variables to ‘a’. 

Exercise #5 

Identify the type of each of the following variables. Write appropriate declarations and assign the given 
initial values for each group of variables and array. 

A = -8.2 b = 0.005. 
cl = ‘w’, c2 = 

u = 711 (octal), v = ffff (hexadecimal) 

EOL = newline character 
message = “ERROR” 

Exercise # 6 

Write a program to define each of the following symbolic constants, as it would appear within a C program. 


Constant 

Text 

Factor 

-18 

ERROR 

0.00001 

NAME 

“Sharon 

EOLON 

VT 


Exercise # 7 

Write a program to display the below statements(Using escape sequence) 

i. A Friend in need is a 

Friend in deed 
Tit for tat 

ii. Mary had a 

Little lamp, 

Little lamp, 

Little lamp, 

Exercise # 8 

Study the following program carefully and point out the errors: 

mane{} 

( 

print(' I think/n ') 


12 
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Data Input/Output and 


'C' Operators 


Overview 

♦ Introduction 

♦ Single Character Input/Output functions 

♦ The formatted data Output function 

♦ The formatted data Input function 

♦ Conversion Character list 

♦ String Input/Output function 

♦ Operators 

♦ Mixed mode expression and Type Conversion 

♦ Type casting 

Introduction 

Input/Output functions are used to accept values into variables and printing them after the processing is 
over. The input and output of data can be done through the standard input/output media or through files. The 
standard input medium is the keyboard, whereas the standard output medium is the console. 

The C language is accompanied by a collection of header files that provide necessary information. 
Each header file contains information in support of a group of related library functions. These files are 
included in the program by giving the #include statement at the beginning of the program. The header file 
required by the standard input/output library functions is called stdio.h. 

An input/output function can be accessed from anywhere within a program simply by writing the function 
name, followed by a list of arguments enclosed in parenthesis. The arguments represent data items that 
are sent to the function. 

Some input/output functions return data items whereas others don’t. The functions returning data items 
may appear within expressions, as though each function reference were an ordinary variable; for example 
c=getchar(). On the other hand, functions not returning data items may be referenced as though they 
were separate statements; for example putchar(..); 

The C library contains two distinct system of routines that handle input/output operations. They are : 

• Buffered I/O 

• Unbuffered I/O 

The buffered I/O is used to read and write ASCII characters whereas the unbuffered I/O is used to read 
and write binary data. 

A buffer is a temporary storage area, either in the memory, or on the controller card for the device. In 
buffered I/O, characters typed at the keyboard are collected untill the user presses the RETURN or the 
ENTER key. The characters are made available to the program, as a block. 

Buffered I/O can be further subdivided into Console I/O and buffered File I/O. Console I/O refers to operations 
that occur at the keyboard and the screen of your computer. Buffered file I/O refers to operations that are 
performed to read and write data onto a file. In unbuffered I/O, the character which the user enters at the 
keyboard is made available to the program immediately without being stored temporarily in a buffer location. 
It is not necessary to press the ENTER key to register the character. 

A buffered system is preferred over an unbuferred system mainly for the following reasons: 


13 


•] Eas\ Way to Learn C Programming] 















HhaptPr ~?~ 1 Pafa ln P. Ut/ '.9 U !P. U !. ? nC !. 9.. PP erat0rS . 

1. I/O operations on a buffered system is less time consuming, since a block of characters can be 
transmitted at one time. 

2. In the event when mistakes are made and the return key is not pressed, the mistakes can be 
corrected. 

In some cases however, unbuferred I/O is desired in interactive programs. A word processing program is 
an example. 

Problem 

1. _is the header file that has to be included in a program for accessing standard input and 

output functions. 

2. A buffered system is preferred over an unbuffered system. State True or False. 

3. A Buffered I/O is subdivided into_and_. 

Single Character Input/Output Functions 
The GETCHAR() Function 

Using the C Library function - getchar(), one is allowed to input a single character from the terminal. This 
function is the simplest input mechanism which reads character at a time. It returns a single character 
that is typed in from the keyboard. The function does not require any argument though a pair of empty 
parentheses must follow the word getchar. A reference to the getchar function is written as character 
variable = getchar(); where character variable refers to some previously declared character variable. 

A C program contains the following statements. 

char c; /* Declares c as a character-type variable */ 


c=getchar(); /* Causes a single character to be entered using the keyboard */ 

To distinguish the end of the input from valid data, the getchar function returns a distinctive value when there 
is no more input, a value that cannot be confused with any real character. This value is called EOF, which 
denotes “end of file”. EOF is an integer defined in the library file <stdio.h>. Typically EOF will be assigned 
the value -1. Flowever, this value may vary from one compiler to another. 

On machines where characters are unsigned, the value of EOF (-1) cannot be stored properly in the 
character type variable, c. Therefore c must be declared to be a type big enough to hold EOF in addition 
to any possible character. Therefore the variable should be declared to be of integer type. 

Pressing the keys CONTROL-Z causes <EOT> (End Of Terminal) to be sent to the program [Not that 
this varies from machine to machine]. This character is interpreted by getchar() as an end of file and 
getchar() then returns the defined value of EOF. 

Given below is a sample program that shows how CTRL+Z can be used to denote EOF. 

Example 

#include<stdio.h> 
main() 

{ 

int c; 

printf("Enter character (CONTROL-Z to end):"); 
c=getchar(); 
if(c!=EOF) 

printffEnd of file not encountered !"); 

} 

Output: 

Enter character (CONTROL-Z to end):R 
End of file not encountered ! 

— 
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Note: In the above program, the use of ‘if denotes a conditional construct. When working with the IF 
construct, if the condition is satisfied then the statements attached to it are executed else the statements 
given in the Else branch are executed. The operator != means “not equal to “. The use of the If construct 
and != are discussed in greater detail in later sessions. 

The getche() function: 

Syntax: 

getche(); 

This function is used to get a character from the input device as similar to getch() function but the only 
difference is the entered character is displayed on the screen. 

Example 

/* Difference of getch() and getche() function*/ 

#include<stdio.h> 

main() 

{ 

char c,d; 

printf("Enter a character:"); 
c=getch(); 

printf("\nThe entered character is %c(Using getch()) ",c); 

printf("\nEnter a character again:"); 

d=getche(); 

printf("\nThe entered character is %c(Using getche()) ",d); 
getch(); 

} 

Output: 

Enter a character: 

The entered character is Ft(Using getch()) 

Enter a character again:G 

The entered character is G((Using getche()) 

The PUTCHAR() Function 

The C library function PUTCFIAR(), allows the user to display a string character by character. The putchar() 
function is a complement of the getchar() function. The putchar() function simply prints the ASCII value of 
the expression it receives as an argument. It transmits a single character to a standard output device i.e. 
the monitor. A reference to the putchar function is written as putchar(character variable), where character 
variable refers to some previously declared character variable. 

A C program contains the following statements 

char c /* Declares c as a character-type variable 7 


putchar(c); 

/* Causes the current value of c to be transmitted to the standard output device (console) where it will be 
displayed 7 

Given below is a simple program which illustrates the use of the PUTCHAR() function. 

Example 

/* This program displays a character entered in the uppercase in to the lowercase 7 
#include<stdio.h> 
main() 

{ 

int c; 

printf(“Enter an uppercase letter: “); 

— 
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c=getchar(); 
printf(“Lowercase = “); 
putchar(c+32); 

} 

Output: 

Enter an uppercase letter: G 
Lowercase = g 

The following program given below copies the input to the output one character at a time. The pseudocode 
for this program is : 

• Read a character 

• While character is not equal to EOF 

• display character 

• read a character 

The equivalent C code for the above pseudocode is given below. 

Example 

#include<stdio.h> 

main() 

{ 

int c; 

printf(“Enter character (CONTROL-Z to end):”); 

c=getchar(); 

while(c!=EOF) 

{ 

putchar(c); 

c=getchar(); 

} 

printf(“\n Program terminated !”); 

} 

Output: 

Enter character (CONTROL-Z to end): hello 
Program terminated ! 

Note: ‘While’ is another example of a loop construct. When working with this construct, the condition in 
the parentheses is tested for. In this case, (c!=EOF). This loop executed until the condition turns false. 
While true, the statements given within the loop are executed. Once false, the statement following the 
loop will be executed. 

Problem 

1. Any key like the carriage return, TAB, and ESC represents a valid return value. State True or 
False. 

2. To distinguish the end of the input from valid data, the getchar function returns_when there 

is no more input. 

3. How is the end-of-file is recognised in getchar() function? 

printf() - The Formatted Data Output Function 

The printf() function, translates internal values as characters. This function converts, formats and displays 
arguments using the standard output i.e. the console. The function can be used to output any combination 
of numerical values, characters and strings. The printf() function is written as printf("control string", 
argl, arg2, argn); where control string refers to a string that contains formatting information, and 
argl, arg2,..., argn are arguments which represent the individual data items to be displayed. 


The control string consists of two types objects namely the ordinary characters and the conversion 
specifications. Ordinary characters are nothing but those characters which will be displayed on the 
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standard output i.e. the monitor. The conversion specification is prefixed by the percentage sign (%) and 
followed by a conversion character. There must be exactly the same number of arguments as there are 
format specifiers. The format specifiers and the arguments are matched in order from left to right. 

Note: Between the % sign and the conversion character, the following may also be given, however, in the 
order specified. The list is as follows. 

• A minus sign. This specifies that the converted argument be left justified. 

• A number which specifies the minimum field width. If lesser is input, the value will be padded to 
the left or right so as to make up for the minimum display width. 

• A period (.). This separates the field width from the precision. 

• A number which specifies the maximum display length of the string in case of a character, or 
number of digits after a decimal point in case of a floating point value. 

• An h if the integer is to be printed as short and an i if specified as signed integer. 

The example given below should clear this point. 

#include<stdio.h> 

main() 

{ 

printf(“%.4f\n”,123.1234567); 
printf(“%3.8d\n”, 1000); 
printf(“right-justified:%8d\n”,100); 
printf(“left-justified:%-8d\n”,100); 
printf(“%10.15s\n”,’’This is a simple test.”); 

} 

Output: 

123.1235 
00001000 
rigt-justified: 100 
left-justified:100 
This is a simpl 

Note that the argument can be written as constants, single, variable or array names, complex expression 
and function references. 

Given below is a list of conversion characters to be used in conjuction with the printf() function. 

Conversion Character list 


Format String 

Description 

scanf() 

%d 

Decimal integer 

y 

%f 

Floating point decimal(Real number) 

y 

%lf 

Double(Long Real Number) 

y 

%e 

Exponential represention 

n 

%u 

Unsigned (positive) integer 

n 

%x 

Hexadecimal integer 

y 

%0 

Octal integer 

y 

%g 

Automatically Selects Shorter of %f and %e 

n 

%i 

signed integer 

y 

%c 

Single character 

y 

%s 

Character String,defined as char * 

y 


The following skeletal program indicates how several different data types can be displayed using the 
printf function. 

#include<stdio.h> 

main() 

{ 
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char item[20]="Pen"; 
int partno=345; 
float cost=34.5; 

printf(“The details of the item : %s %d %f”,item,partno,cost); 

} 

Output: 

The details of the item :Pen 345 34.5 
Within the printf function, the control string is “The details of the item: %s %d %f”. It contains three 
character groups. 

The first character group “The details of the item :” is a string constant which will be displayed on the 
screen as it is. The second character group %s indicates that the first argument group is a string. The 
third character group %d indicates that the second argument is a decimal integer value, and the fourth 
character group %f indicates that the third argument group is a float value. 

a, b, c, d, e, f in Hexa decimal systems represent the number 10 through 15, these letters can be 
displayed in either uppercase or lowercase using %X or %x format specifiers respectively. The program 
given below shows how the number can be displayed in the hexadecimal format. 

#include <stdio.h> 
main() 

{ 

unsigned num; 
num=15; 

printf(“%o\n”,num); 

printf(“%x\n”,num); 

printf(“%X”,num); 

} 

Output: 

17 

f 

F 

Note: The control string of the printf() function can also contain escape sequences like ‘\n’, ‘\t’, ‘\b’ etc. 

Problem 

1. What is the difference between f-type conversion, e-type conversion and g-type conversion when 
outputting floating point data with a printf function? 

Scanf() - The Formatted Data Input Function 

Using the C library function scanf(), one can input data. Just like the getchar() function , scant () allows 
you to input data the only difference being that scanf() does not input character by character. The scanf() 
function reads information from the terminal and stores it at the supplied address. scanf() can be used to 
enter any combination of digits, characters and strings. 

The syntax of the scanf() is scanf(“format string”,arg1,arg2,....,argn); where format string refers to a 
string contain certain required formatting information, argl, arg2, ....argn are the addresses of the data 
items in the memory of the computer. 

The format string comprises individual group of characters, with one character group for each input data 
item. Each character group must begin with a percent sign (%), followed by a conversion character 
which indicates the type of the corresponding data item to be read from the keyboard. The multiple 
character groups in the format string can be contiguous, or seperated by white space characters. If 
white space characters are used to separate multiple character groups in the format string, then all 
consecutive whitespace characters in the input data will be read but ignored. The table given below gives 
a list of the conversion characters and what it means. 
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The arguments are written as variables or strings, whose type match the corresponding character group 
in the control string. Each variable name must be preceded by an ampersand (&) sign. The & operator 
gives the address of the corresponding variable. String names should not begin with an ampersand. 

Given below is a sample program that denotes the use of the scanfQ function. 


Example 

#include <stdio.h> 
main() 

{ 

char item[20]; 
int partno; 
float cost; 

printf(“Enter the data. Format is Item Name,PartNo, Cost :\n”); 
scanf(“%s %d %f”,item,&partno, &cost); 

} 

Output: 

Enter the data. Format is Item Name,PartNo,Cost: 
fastener 12345 5.00 


Given scanf() statement scanf(“%s %d %f”,item,&partno,&cost); It can be divided as : 
Character diroups" ^Address of the variables 


scanf(“%s %d %f”,item,&partno,&cost); 

In the scant function, the format string is “%s %d %f”. It contains three character groups: 

♦ %s - indicates that the first argument item which represents a string 

♦ %d - indicates the 2nd argument partno which represents an integer 

♦ %f - indicates the 3rd argument cost which represents a floating - point value 

On execution of the above program, if the inputs are fastener, 12345 and 0.05, the first eight elements of 
the array item would be assigned the value ‘fastener’ PartNo would be assigned the value 12345 and 0.05 
would be assigned to the variable cost. 


Scanf() cannot be used to enter a string that includes white spaces characters because it considers the 
whitespace character as the string terminator. Therefore that part of the string until the first whitespace is 
encountered will be assigned to the array. 

The program given below should illustrate this point. 


Example 


#include<stdio.h> 

main() 

{ 

char name[20]; 
printf(“Enter your name : “); 
scanf(“%s”,name); 

printf(“Your name is %s”,name); /* Displaying a string 7 

} 

Output: 

Enter your name : Arati Arora 
Your name is Arati 


To input strings using the scant function, s-type conversion character within the control string is replaced 
by a sequence of characters enclosed in [ ]. The whitespace character may be included within these 
brackets. 
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Example 

#include<stdio.h> 
main() 

{ 

char line[80]; 
printf(“Enter a phrase : “); 

scanf(“%[ABCDEFGHIJKLMNOPQRSTUVWXYZ],line); 
printf(“\n The phrase you had typed in was : %s”,line); 

} 

Output: 

Enter a phrase : NEW YORK CITY 
The phrase you had typed in was : NEW YORK CITY 

The number of characters in a data item can be limited by specifying a maximum field width for that data 
item. An unsigned integer indicating the field width is placed within the format string, between the % sign 
and the conversion character. The data item may consist of fewer character than specified. However, it 
cannot exceed the specified field width. 

The program given below should illustrate this. 

Program 

#include<stdio.h> 

main() 

{ 

int a,b,c; 

scanf(“%3d %3d %3d”,&a,&b,&c); 

} 

Given the above program, if the data would have been entered as : 11 21 32, the assignment would be 
a=11, b=21, c=31. If data entered had been 12345678, then the assignment would be : a=123 b=456 and 
c=789. Further, had the data been entered as 1234 5678 9, then the assignment would be as 
a=123,b=4,c=567. 

Most versions of C allow certain conversion characters within the control string to be preceded by a 
single letter prefix. For example, an I is used to indicate either signed or unsigned long integer argument, 
or a double precision argument. Similarly h is used to indicate signed or unsigned short integer. The 
declaration given below should make this point clear. 

#include<stdio.h> 

main() 

{ 

short ix,iy; 
long lx,ly; 
double dx,dy; 

scanf(“%hd %ld %lf”,&ix,&lx,&dx); 

} 

String Input/Output Functions 

The gets() and puts() functions enables us to read and write strings of characters at the console. The 
gets() function reads a string of characters entered at the keyboard and places them at the address 
pointed to by its character pointer argument. The characters can be typed at the keyboard until a carriage 
return is struck. The carriage return doesn’t become the part of the string; instead a null terminator is 
placed at the end. The gets() function unlike scanf() can read strings with spaces also. 

gets() cannot be used to return a carriage return. Any typing mistakes can be corrected by using the 
BACKSPACE key before pressing ENTER. 


20 


•] Eas\ Way to Learn C Programming 














Data Input/Output and 'C' Operators 


Chapter 2 Jgz zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz zzzz 

The following program reads a string into the array str and prints it. 

#include<stdio.h> 
main() 

{ 

char str[80]; 

printf(“Enter the string : “); 
gets(str); 

printf(“\nThe string entered is : %s”,str); 

} 

Output: 

Enter the string : Hello World 
The string entered is : Hello World 

The puts() function writes its string argument to the standard output followed by a new line. The puts() 
function recognizes escape sequences such as ‘\t’, ’\b’, etc. The puts() function returns EOF if an error 
occurs. Otherwise it returns a nonzero value. 

The following statement displays hello, putsfhello”). The program given below should make this point 
clearer. 

Example 

#include<stdio.h> 

main() 

{ 

char str[80]; 

puts(“Enter your name : “); 
gets(str); 

puts(“Your name is : “); 
puts(str); 

} 

Output: 

Enter your name : Priya 
Your name is : Priya 

OPERATORS 

As discussed in the previous session, individual constants, variables can be joined by various operators 
to form expressions. C includes a number of operators. These operators being : 

• Arithmetic operators 

• Unary operators 

• Relational and Logical operators 

• Assignment operators 

• Conditional operators 

• Bitwise Operators 

The data item that operators act upon are called operands. Some operands require two operators while 
others act upon only one operand. 

Arithmetic Operators 

There are five arithmetic operators in C : 

Operator Purpose Operator Purpose 

+ Addition - Subtraction 

• Multiplication / Division 

% Remainder after integer division (modulus operator) 


The operands acted upon by arithmetic operators must represent numeric values. Thus, the operands 
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can be integer values, Floating-point values or characters. The modulus operator (%) requires both the 
operands be integers and the second operand be a nonzero. Integer division will always result in a 
truncated quotient(i.e., the decimal portion of the quotient will be dropped). If one of the operands represent 
negative values, then the addition, subtraction, multiplication and division operations will result in values 
whose signs are determined by the rules of algebra. The interpretation of the remainder (%) operation is 
unclear when one of the operands is negative. Most versions of C assign the sign of first operand to the 
remainder. For example if a = 11 and b = -3 then a%b = 2. If a = -11 and b = 3 then a%b = -2 

Examples 


If a and b two integer variables whose values are 10 and 3 respectively, then : 


Expression Value 

a+b 13 

a-b 7 

a*b 30 

a/b 3 

a%b 1 


If fl and f2 are two floating-point variables whose values are 12.5 and 2.0 then: 


Expression Value 

f1+f2 14.5 

f1-f2 10.5 

f1*f2 25.0 

f1/f2 6.25 


If cl and c2 are two character variables that represent the characters P and T respectively, then : 


Expression 

Value 

cl 

80 

C1+C2 

164 

c1+c2+5 

169 

cl +c2+’5’ 

217 


Problem 

1. If a=8, b=3, c=-5, determine the value of each of the following arithmetic expressions. 

(a) a*(c%b) (b) 2*b+3*(a-c) (c) a*b/c 

2. A C program contains the following declarations: 

int i; 
long j; 
short s; 
float x; 
double dx; 
char c; 

Determine the data type of each of the following expressions: 

(a) i+c (b) dx+x (c) ((int)dx)+ix (d) s+c 

Unary Operators 

Unary operators are a class of operators that act upon a single operand to produce a new value. The 
most common unary operators are: 

Operator What it is 

Unary minus 

++ Increment operator 

Decrement operator 
sizeof Size of the operand 

A unary minus, is minus sign which precedes a numerical constant, a variable or an expression. A unary 
minus, negates the value of the number. Examples are -3, -(x+y), -0.2, -rootl. 


22 


•] Eas\ Way to Learn C Programming] 












Chapter 2 


Data Input/Output and 'C' Operators 


If a= -4, b= 5, c= -6 and a= -a, b= -b, c= -c then, the values of a,b and c would be 4, -5 and 6 respectively. 
The increment operator ++ causes its operand to be increased by one, where as the decrement operator - - 
causes its operand to be decreased by one. These operators can each be utilized in two different ways, 
depending on whether the operator is written before or after the operand. If the operator precedes the operand 
(e.g., ++I), then the operand will change in value before it is utilized for its intended purpose within the program. 
These operators are called pre-increment and decrement operators. 

Given below is a sample program which illustrates the use of pre increment operator. 

Example 

#include<stdio.h> 

/* this program illustrates the pre increment operator 7 
main() 

{ 

int i; 
i=2; 

printf(“i=%d \n”,i); 
printf(“i=%d \n”,++i); 
printf(“i=%d \n”,i); 

} 

Output: 

=2 
=3 
=3 

If the operator follows the operand (e.g., i++), then the value of the operand will be altered after it is utilized. 
These operators are called post (increment/decrement) operators. Given below is an illustration. 

Example 

#include<stdio.h> 

/* this program illustrate the post increment operator 7 
main() 

{ 

int i; 
i=2; 

printf(“i=%d\n”, i); 
printf(“i=%d\n”, i++); 
printf(“i=%d\n”, i); 

} 

Output: 

=2 
=2 
=3 

The unary operator sizeof returns the size of the operand, in bytes. The sizeof operator always precedes 
its operand. 

Example 

#include<stdio.h> 

/* This program displays the number of bytes allocated to various types of data 

items 7 

main() 

{ 

printf(“integer:%d\n”,sizeof(int)); 

printf(“float:%d\n”,sizeof(float)); 

printf(“double:%d\n”,sizeof(double)); 
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printf(“char:%d\n”,sizeof(char)); 

} 

Output 

integer:2 

float:4 

double:8 

char:1 


The associativity of the unary operators is from right-to-left. For example if x and y are integer variables 
whose values are 10 and 20. Respectively, the value of the expression -x + y will be 10 +20 = 10. The 
unary minus operation is carried out before the addition.Using the same expression, if parentheses are 
introduced, so that the expression becomes -(10+20) the value of the expression will be -30. The addition 
now precedes the unary minus operation. 

Problem 

1. What would be the output of the following program 
#include<stdio.h> 

main() 

{ 

int i=25; 

printffinitial i value = %d \n”,i); 
printf(“%d %d %d \n”,i++,i,i—); 
printf(“Now i value = %d \n”i); 
printf(“%d %d %d \n”,i+2,++i,i); 
printf(“Now i value = %d \n”,i); 

} 

2. Flow can number of bytes allocated to each data type be determined for a particular C compiler? 

Relational And Logical Operators 

Relational operators are used in control constructs such as if and while. There are four relational operators 
in C. These are : 


Operator Meaning 

< less than 

<= less than or equal to 

> greater than 

>= greater than or equal to 

All the operators fall within the same precedence group, and their associativity is from left-to-right. 

The two equality operators are : 

Operator Meaning 

= = equal to 

!= not equal to 

Equality operators fall into a separate precedence group and their associativity is left-to-right. Relational 
operators are used to form logical expressions that compare the value of one expression with another. 
These logical expressions have a value of zero when the comparision is false and a value of one when 
the comparision is true. 

If i,j and k are integer variables having the values 1,2 and 3, respectively, then : 


Expression 

interpretation 

Value 

i<j 

true 

1 

(i+j)>=k 

true 

1 

(j+k)>(i+5) 

false 

0 

k!=3 

false 

0 

j==2 

true 

1 

' - ' 
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Given below is a sample program. 


Program 

#include<stdio.h> 

main() 

{ 

intx.y; 

x=15; 

y=20; 

printf(“The value of x==y is %d \n”,x==y); 
printf(“The value of x<=y is %d \n”,x<=y); 
printf(“The value of x>=y is %d \n”,x>=y); 
printf(“The value of x!=y is %d \n”,x!=y); 

} 

Output: 

The value of x==y is 0 
The value of x<=y is 1 
The value of x>=y is 0 
The value of x!=y is 1 


Logical Operators 


The C language logical operators allow a programmer to combine simple relational expression to form complex 
expressions by using logical NOT, AND and OR . These operators are depocated by the following signs. 


Operator 

&& 


II 


Meaning 

AND 

OR 

NOT 


Taking the logical And, when two expressions are added the resulting expression will be true only if both of 
the sub-expressions are true . Eg, (x>5) && (y< 15) will be only true if x greater than 5 and if y is less than 
15. The second expression (Y,15) will not be evaluated if the first expression is false. 

A logical expression is evaluated from left to right as far as needed to determine the logical result. E.g. in the 
expression (y<15)&&(x++>15),the value of x is incremented only if the value of y is less than 15. 

The logical OR is represented by two vertical bars between two other expression as expressionl || 
expression2. The logical result of the entire expression will be true if either of the two expression 
surrounding the || is logically true. Expression involving the logical or are evaluated from left to right only 
when the result of the logical expression is known. 


If i is an integer variable having the value 7, and f is a floating-point variable whose value is 5.5, and c is a 
character variable that represents the character ‘w’,then : 


Expression interpretation 

(i>=6)&&(c==‘w’) true 

(i>=6)||(c==119) true 

(i<11)&&(i>100) false 

(c!=‘p’)||(i+f)<=10) true 


Value 

1 

1 

0 

1 


The logical not simply reverses the truth value of the expression that follows it. E.g., if a variable x has a 
nonzero value, then the expression x has a true value, but the expression lx has a false value. The 
logical not can also be applied to more complex expressions. Parantheses are needed to cause negation 
of the entire expression E.g. !(x+y) 


If is an integer variables whose value is 7 and f is a floating point variable whose value is 5.5 , then : 

Expression Interpretation value 

f>5 true 1 
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!(f>5) 

!(i>(f+1) 


false 

false 


0 

0 


Problems 

1. AC program contains the following declaration int i=8,j=5; What is the value of each of the 
expression ? 

(i>0)&&(j<5) 

(i>0)||(J<%) 

!(i<=j) 

2. What are the relative precedence of the relational, equality and logical operators with respect to 
one another? 

Assignment Operators 

Assignment operators are used as part of assignment expressions, which assign the value of an 
expression to an identifier. The most commonly used assignment operator is the equal sign (=). 
Assignment expressions are written in the form identifier = expression 

An assignment operator assumes there is a variable name to its left and an expression to its right. The 
expression may be arithmetic, relational, logical or another assignment. It takes the value of the expression 
and stores it in the variable. 

Given below are a few examples relating to assignment expressions that make use if the = operator 

A=3 

X=Y 

SUM =A+B 

The assignment operator = and the equality operator = = are distinctly different. The assignment operator 
is used to assign a value to an identifier, whereas, the equality operator is used to determine if the two 
expressions have the same value. Assignment expressions are complete statements to the themselves. 
They can also be included as a part of complex statements. 

Multiple Assignments 

C allows the use of multiple assignments operators. Multiple assignment operators are evaluated from 

right to left. It shall take the form of: identifier 1 = identifier 2 =.= expression. This expression is 

equivalent to the statement identifier 1 = ( identifier 2 =expression) 

Given below is a program that illustrates the use multiple assignment operators. 

Example 

#include<stdio.h> 

main() 

{ 

int x,y,z; 

x=5*3; 

z=y=6; 

printffThe value of x is %d \n”, x); 
printf(“The value of y is %d \n”, y); 
printffThe value of z is %d \n”, z); 

} 

Output: 

The value of x is 15 
The value of y is 6 
The value of z is 6 

In the second assignment statement, the expression y = 6 is evaluated first and then the value of expression 
is assigned to the variable z. 
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Other Assignment Operators 

The five assignment operators are : +=, -=, *=, /= and %= 

The assignment expression - expressionl += expression2 is equivalent to the expression : expression! 
= expressionl + expression2. For example , i+= 5 which is equivalent to i = i + 5 results in the value 10. 

Problem 

1. if int i = 8, j = 5; What is the value of i += j -2 

2. In case of multiple assignments, what is the order in which the assignments will be carried out ? 

Conditional Operators (or) Ternary Operator 

A conditional operators forms an expression that will be have one of two values, depending on the truth 
value of another expression. The expression can be written in place of an if-else statement. A conditional 
expression is written in the form expressionl ? expression2 : expressions 

When evaluating a conditional expression, expressionl is evaluated first. If expression 1 is true (i.e., if its 
value is nonzero), then expression 2 is evaluated and this becomes the value of the conditional expression. 

Example 

#include<stdio.h> 

main() 

{ 

int num,absolute; 
printf(“Enter a signed number: “); 
scanf(“%d”, &num); 
absolute = (num<0) ? -num : num; 
printf(“Absolute value = %d \n “,absolute); 

} 

Output: 

Enter a signed number: -22 
Absolute Value = 22 

Output: 

Enter a signed number: 23 
Absolute Value = 23 


Bitwise Operation 


Bitwise operation refers to testing, setting, or shifting the actual bits in a byte or word, which correspond 
to the char and int data types and variants. You cannot use bitwise operations on float, double, long 
double,void,bool or other, more complex types. 


Operator 

Action 

& 

AND 

| 

OR 

A 

Exclusive OR(XOR) 

~ 

One's complement(NOT) 

>> 

Shift right 

<< 

Shift left 


Other operators 


Comma operator(,) 

Dot (.)and arrow (->)operators 
Square bracket [] operator 


Used during sequence of operations 
These operators access individual elements of structures and unions 
It performs array indexing. 


Operator Precedence 


If an expression has more than one operator, it is important to know the order in which they will be 

applied. The hierarchy of operator precedence is given below. 
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Unary Operator 


Operator 

Meaning 

Associativity 

- 

unary minus 

Right to Left 

++ 

increment 

Right to Left 

-- 

decrement 

Right to Left 

l 

logical not 

Right to Left 

sizeof 

sizeof 

Right to Left 

(type) 

type definition 

Right to Left 

Arithmetic Operators 

Operator 

Meaning 

Associativity 

* 

multiply 

Left to Right 

/ 

divide 

Left to Right 

% 

modulus 

Left to Right 

+ 

add 

Left to Right 

- 

subtract 

Left to Right 

Relational Operators 

Operator 

Meaning 

Associativity 

< 

less than 

Left to Right 

<= 

less than or equal to 

Left to Right 

> 

greater than 

Left to Right 

>= 

greater than or equal to 

Left to Right 

Equality Operators 

Operator 

Meaning 

Associativity 

= - 

Equal to 

Left to Right 

! = 

Not equal to 

Left to Right 

Logical operators 

Operator 

Meaning 

Associativity 

&& 

Logical AND 

Left to Right 

II 

Logical OR 

Left to Right 

Conditional Operator 

Operator 

Meaning 

Associativity 

? ; 

Conditional OR 

Right to Left 

Assignment Operators 

Operator 

Meaning 

Associativity 

= 

assign 

Right to Left 

+= 

add 

Right to Left 

-= 

subtract 

Right to Left 

* 

multiply 

Right to Left 

/= 

divide 

Right to Left 

%= 

modulus 

Right to Left 

IF x„ y and z are integer variables having the values 2,3 and 

4 respectively, then the value of the expression 


x *= 2 * (y+z) 13 would be. 


Note : The above expression is equivalent to x = x * ( -2 * (y+z) / 3). As the arithmetic operations 
preceded the assignment operation, the sequence of evaluation is as follows : 


Expression evaluated 

Result 

(y + z) 

7 

-2 * (y + z ) = 2 * 7 

-14 

(-2* (y + z))/3 = -14/3 

-4 

x*(-2*(y + z))/3 = 2*4 

-8 The final result is 8. 
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Mixed Mode Expression and Type Conversions 

When the variables and constants of different types are mixed in an expression, they are all converted to 
the same type. The compiler converts all operands up to the type of the largest operand,which is called 
type promotion. Generaly, the lower type of operator is promoted to higher type operand and the result will 
be of the higher type. The ordering 

of the data type is : char<int<long<float<double.Also,an unsigned value out ranks the corresponding 
signed type. 

Conversion Rules 

The following are the rules applicable to the arithmetic operations between two operators having different 
data types. 

1. If char and short int values are used as operands, the char operand is automatically elevated to int. 

2. If float and double values are used as operands, the float operand is automatically elevated to double. 

3. If int and float values are used as operands, the int operand is automatically elevated to float. 

4. If float and double values are used as operands, the float operand is automatically elevated to double. 

5. If long and unsigned int are used as operands, both the operands are automatically elevated to 
unsigned long. 

Type Casting 

To convert the value of an expression to a different data type, the expression must be preceded by the 
name of the desired data type, enclosed in parentheses;(data type) expression. 

This type of conversion is known as type casting. The operators within C are grouped hierarchically 
according to their precedence (i.e., order of evaluation). Operations with higher precedence are carried 
out before operations having a lower precedence. The natural order of evaluation can be altered through 
the use of parentheses. 

The arithmetic operators *,/ and % fall into precedence group, + and - falls into another. The first group 
has a higher precedence than the second. The order in which consecutive opertions within the same 
precedence group are carried out is known as associately. Within each of the precedence groups described 
above, the associativity is from left-to-right. 

Example 

/* Convert the integer value into float value using type casting*/ 

#include<stdio.h> 

main() 

{ 

intx.y; 
float n ; 

printff Enter x and y value:" ); 
scanf("%d %d",&x,&y); 
n=(float)x/y; 
printf("n=%f",n); 

} 

Output: 

Enter x and y value:12 10 
n=1.2 

r SOLVED PROGRAMS ] 

v J 

What will be the output: 

1. main() 

{ 


29 


int x=10, y=5,p,q; 


•] Eas\ Way to Learn C Programming] 

















Data Input/Output and 'C' Operators 


Chapter 2 


p=x>9; 

q=x>3&&y!=3; 

printf(“p=%dq=%d”,p,q); 

} 

3 Output: 

P = 1 q = 1 

2. main() 

{ 

int a=100, b=200, c; 
c=(a = = 100 || b>200); 
printf (“c=%d”,c); 

} 

3 Output: 

c = 1 

3. main() 

{ 

int a = 300, b = 10, c = 20; 
if (!(a>=400)) 
b = 300; 
c = 200; 

printf (“b=%dc = %d”, b, c); 

} 

3 Output: 

b = 300 c = 200 

4. main() 

{ 

int x = 5; 

X++ j 

printf (“X = %d\n”,x); 

++X j 

printf (“x=%d\n”,x); 

} 

3 Output: 

x = 6 
x = 7 

5. main() 

{ 

int x = 3, z; 

Z — XH—h + 10, 

printf (“x = %d z = %d”,x,z); 

} 

3 Output: 

x = 4 z = 13 

6. main() 

{ 

int x = 3, z; 

Z = H—hX + 10, 

printf (“x = %d z = %d”,x,z); 

} 

3 Output: 

x = 4 z = 14 
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7. main() 

{ 

intx,y,z; 
x = y = z = 1; 
z = ++x && ++y || ++z; 
printf (“x = %d y = %d z = %d\n”, x,y,z); 

} 

3 Output: 

x=2y=2z=1 

8. main() 

{ 

intx,y,z; 
x = y = z = -1; 
z = ++x && ++y && ++z; 
printf (“x = %d y = %d z = %d\n”, x,y,z); 

3 Output: 

x = 0 y = -1 z = 0 

Attempt the following: 

1. Write a program to round off an integer i to the next largest multiple of another integer j. For example, 
256 days when rounded off to the next largest multiple divisible by a week results into 259. 

> Program 

main() 

{ 

inti,j, k; 

printf(“\nEnter values of i and j”); 
scanf (“%d %d”, &i, &j); 
k=i+j-i%j; 

printf(“\nNext largest multiple=%d”,k); 

} 

3 Output 

Enter values of i and j 256 7 
Next largest multiple=259 

2. Temperature of a city in farenheit degrees is entered through the keyboard. Write a program to 
convert and print the temperature in centigrade degrees. 

> Program 

main() 

{ 

float f, c; 

printf (“Enter temperature in farenheit degrees”); 
scanf (“%f”, &f); 
c=5/9.0*(f-32); 

printf (“Temp, in centigrade degrees =%f”,c); 

} 

3 Output: 

Enter temperature in farenheit degree 212 
Temp, in centigrade degree = 100.000000 

3. Write a program to print the ASCII of the given char 

> Program 

# include <stdio.h> 
main() 

— 
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{ 

char c; 
clrscr(); 

printf("Enter any char "); 
c=getche(); 

printf("\nASCII value of %c is %d",c,c); 
getch(); 

} 

Z> Output: 

Enter any char A 
ASCII value of A is 65 

4. This program to convert feet into inches, Miles 

> Program 

# includes<stdio.h> 
main() 

{ 

int feet; 
long inches; 
float miles; 
clrscr (); 

printf("\n Enter Feet"); 
scanf("%d", &feet); 
inches=feet*121; 
miles=(float)feet/5280; 

printf("\n %d feets is equal to %1d inches ", feet, inches); 

printf("and %f Miles",miles); 

getch(); 

} 

O Output: 

Enter Feet:10 

10 feets is equal to 1210 inches and 0.001894 Miles 

5. Program to find the volume of a sphere 

> Program 

/* Volume of the sphere=4/3 * Pi * r A 3 7 

# include<stdio.h> 

# include<math.h> 

# define PI 3.14 
main() 

{ 

float radius,vol_sphere; 
clrscr (); 

printf ("\n Enter Radius:"); 

scant ("%f", &radius); 

vol_sphere=4/3 * PI * pow (radius,3); 

printf ("\n Volume of the sphere=%.2f",vol_sphere); 

getch (); 

} 

O Output: 

Enter Radius:2.5 
Volume of the sphere=49.06 

6. Simple interest calculation 
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> Program 

# include<stdio.h> 
main () 

{ 

long int p; 
int n; 
float r,SI; 

printf ("\n Enter principle Amount:"); 
scant ("%ld", &p); 
printf ("\n Enter Rate of Interest:"); 
scant ("%f", &r); 

printf("\n Enter number of years:"); 
scanf("%d", &n); 

Sl=p*n*r/100; 

printf ("\n\n Interest Amount %6.2f Rs.",SI); 

} 

Z> Output: 

Enter principle Amounts 5000 
Enter Rate of Interests.5 
Enter number of years:2 
Interest Amount 750.00 Rs. 

7. To calculate the area and circumference of a circle 

> Program 

#include<stdio.h> 

#define pi 3.14 
main() 

{ 

float r,area,circum; 
clrscr(); 

printf("Enter the radius value:"); 

scanf("%f",&r); 

area=pi*r*r; 

circum=2*pi*r; 

printf("Area of a circle of radius %f is %f\n",r,area); 
printf("Circumference of a circle of radius %f is %f",r,circum); 
getch(); 

} 

Z> Output: 

Enter the radius value: 2 

Area of a circle of radius 2 is 12.56 

Circumference of a circle of radius 2 is 12.56 

8. Swap the numbers 

> Program 

#include<stdio.h> 

main() 

{ 

int a,b,temp=0; 
printf("Enter two numbers:"); 
scanf("%d %d",&a,&b); 

printf("Before exchange:the numbers are:%d %d\n",a,b); 

temp=a; 

a=b; 

— 
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b=temp; 

printf("\nAfter interchange: the numbers are:%d,%d",a,b); 
getch(); 

} 

3 Output: 

Enter two numbers:100 200 
Before exchange: the numbers are:100 200 
After interchange: the numbers are:200 100 

9. To find 3the greatest of 2 numbers using conditional operator 

> Program 

#include<stdio.h> 
main() 

{ 

inta,b; 
clrscr(); 

pritnf("Enter two numbers:"); 
scanf("%d %d",&a,&b); 

printf("The greatest among the two numbers is %d\n",a>b?a:b); 
getch(); 

} 

3 Output: 

Enter two numbers:25 12 
The greatest among the two numbers is 25 

10. To multiply given number by 4 using bitwise operators 

> Program 

#include <stdio.h> 
main() 

{ 

long number, tempnum; 
printf("Enteran integer\n"); 
scanf("%ld",&number); 
tempnum = number; 

number = number« 2; /‘left shift by two bits*/ 
printf("%ld x 4 = %ld\n", tempnum,number); 
getch(); 

} 

3 Output 1: 

Enter an integer 
15 

15x4 = 60 

3 Output 2: 

Enter an integer 
262 

262 x 4 = 1048 

11. To swap the contents of two numbers using bitwise XOR operation. Don't use either the temporary 
variable or arithmetic operators 

> Program 

#include <stdio.h> 
main() 

{ 

long i,k; 

— 


^Easy Way to Learn C Programming] 












Data Input/Output and 'C' Operators 


Chapter 2~\z 


printf("Entertwo integers\n"); 
scanf("%ld %ld",&i,&k); 

printf("\nBefore swapping i= %ld and k = %ld",i,k); 
i = i A k; 
k = i A k; 
i = i A k; 

printf("\nAfter swapping i= %ld and k = %ld",i,k); 

} 

3 Output: 

Enter two integers 
23 34 

Before swapping i= 23 and k = 34 
After swapping i= 34 and k = 23 



EXERCISE # 1 

Execute the following program and find out the result. 

#include<stdio.h> 
main () 

{ 

unsigned short int i = 65535; 
short int j = 32767; 
printf(“ I value = %u \n”,i); 
i = i + 1; 

printf(“After incrementing i value = %u \n”,i); 
printff j value = %d \n “,j); 

j = j + "I! 

printf(“After incrementing j value = %d \n”,j); 
printf(“After incrementing I value = %u \n”,i); 
printffAfter incrementing I value = %u \n”,i); 

} 

EXERCISE # 2 

Write a program accept an integer value in decimal format and then display its equivalent in octal and 
hexadecimal formats. 

EXERCISE # 3 

Study the following program, debug the code and then run the correct program. 

#include <stdio.h> 
main() 

{ 

int i; 
float f; 

scanf(“%d%d”,&i); 
scanf(“%d%f”,&f,&i); 
scanf(“%d”,i) 

) 

EXERCISE # 4 

Execute the followin program study the output. 

#include<stdio.h> 
main() 

{ 

— 
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float salary; 

printf(“Enter your salary : “); 
scanf(“%f”,&salary); 
printf(“%f\n”, salary); 
printf(“%6.2f\n”,salary); 
printf(“%2.2f\n”,salary); 
printf(“%6f\n”, salary); 

} 

EXERCISE # 5 

Write a program to convert a number of inches into yards, feet. For example 123 inches equal 3 yards, 1 foot. 

EXERCISE # 6 

Execute the following program and study its ouptut. 

#include<stdio.h> 

main() 

{ 

int i = 25; 

printf(“lnitial I value = %d \n”,i); 
printf(“%d \n”, i++); 
printf(“%d \n”, i -= 4); 
printf(“%d \n”,i += 7); 
printf(“%d \n”, i-); 
printf(“%d \n”,i+4); 
printf(“Now i value = %d \n”,i); 

} 

EXERCISE #7 

Write a program to swap two numbers without using addition variable. 

EXCERCISE #8 

Write a program to calculate simple & compound interest calculation. 

EXCERCISE #9 

Write a program to input distance (in KM) to convert and print this distance in meters, feet, inches and centimeters. 

EXCERCISE #10 

The interest charged in installments buying is to be calculated by a computer program. A tap recorder 
costs Rs. 2000. A shopkeeper sells it for Rs. 100 down and Rs. 100 for 21 more months. What is the 
monthly interest charged. 

EXCERCISE #11 

Write a program to convert a Fahrenheit to Celsius. (Celsius= (F-32) *5/9) 

EXCERCISE #12 

Write a program to convert a number of inches into yards, feet and inches. Example : 123 inches equals 
3 yards, 1 foot and 3 inches. 

EXCERSIE #13 

Write a program to convert a given number of days to a measure of time given in years weeks, and days. 
For example 375 days equals 1 year, 1 week, and 3 days. (Ignore leap years in this program) 

EXCERCISE #14 

Write a program to evaluate the following arithmetic expression and prints out the result in scientific notation: 

(1.234 * 10 A 7+3.2 * 10 A -3) / (9.81 * 10 A 5 - 2.746 * 10 A 7) 

— 
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Control Statements 

Overview 

♦ Introduction. 

♦ Types of Control Statements. 

♦ Decision making or Conditional statements. 

♦ Looping statements. 

♦ Jumping statements 

a. Conditional jumping statement. 

b. Unconditional jumping statement. 

Introduction 

When working, there are several instances when we have to make decisions. Similarly, when writing a 
program code, one may come to point when a decision has to be made. C allows decisions to be made 
by evaluating a given expression as true or false. Such an expression involves the use of logical and 
relational operators. Depending on the outcome, program execution accordingly branches out. 

Types of Control Statements 

Control Statements are divided into 3 types: 

1. Decision making or conditional statements. 

2. Looping statements. 

3. Jumping statements 

i. Conditional Jumping Statements. 

ii. Unconditional Jumping Statements. 

1. Decision making or conditional statements 

According to the conditions, statements will be executed. C supports the following decision making 
statements: 

i. if or simple if statements. 

ii. if else statements. 

iii. else if ladder statements. 

iv. Nested if statements. 

v. Switch case statement. 

The if Construct 

The C statement which allows one to take decisions is the IF construct. The simplest form it can take is: 

if(condition) 
statement; 

The if statement allows the programmer to execute a statement or series 
of statements conditionally. If the condition supplied to the statement is 
logically true, the statement that follows it is executed. Else, it simply 
transfers control to the next statement. The control flow of the if statement 
can be represented using a flow chart as follows. 

The condition may be any valid C language expression including 
constants, variables,logical comparisions etc. The condition must be 
placed within paranthesis. 

— 
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The below table describes the true or false values assigning in machine language( in Binary): 


CONDITION RETURN VALUE STATEMENTS 


TRUE 

FALSE 


1 EXECUTES 

0 DOESNOT EXECUTES 


Example 

/* To check the canditate is eligible for vote 7 

#include<stdio.h> 

main() 

{ 

int age; 

char name[20]; 
printf("Enter your name:"); 
gets(name); 

printff Enter the Candidate age :" ); 
scanf("%d" ,&age); 
if(age>=18) 

printf("%s is Eligible for Vote",name); 

} 

Output: 

Enter your name: Kanchana 
Enter the Candidate age : 23 
Kanchana is Eligible for Vote 

Example 

#include<stdio.h> 

#include<ctype.h> 
main () 

{ 

char x; 
clrscr (); 

printf ("Enter a Letter:"); 
scant ("%c", &x); 
if(x>7V) 

{ 

x=toupper(x); 

} 

printf ("Uppercase Letter = %c", x); 
getch(); 

} 

Output: 

Enter a Letter: a 
Uppercase Letter = A 

It is important not to follow the right paranthesis with a semicolon as the semicolon will itself be conditionally 
executed. For example 


if(condition); 

statement; 

The above segment of the program has been interpreted by the compiler as 

if(condition) 


statement; 


The statement part of the if construct can be a simple statement as shown above or a compound statement 
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as shown below. In this case, when the condition evaluates true, all the statements given shall be executed. 

If(condition) 

{ 

statement; 

statement; 

} 


The program given below illustrates the execution of multiple statements upon the fulfillment of a condition. 

Example 

# include <stdio.h> 
main() 

{ 

int month,day,year,feb_max; 
printf(“\n Enter month and year 
scanf(“%d %d”,&month,&year); 
if(month = = 2) 

{ 

printf(“\nMonth is February”); 
feb_max=28; 

/* check for possible leap year 7 
if((year % 4)= =0) 

{ 

printf(“\n Leap Year”); 
feb_max=29; 

} 

printf(“\n Max days in this month :%d”,feb_max); 

} 

} 

Output: 

Enter month and year: 2 1996 
Month is February 
Leap Year 

Max days in this month :29 

The If... Else Construct 


When taking a decision, there are always two faces to it i.e. to do or not to do. Similarly, when programming, 
there are two faces to a condition, it may evaluate as TRUE or FALSE . To implement such a decision, 
C has provided you with the IF-ELSE construct. This construct carries out a logical test and then takes 
one of the two possible course of actions, depending on the outcome of the rest. The syntax for this 
construct is as follows. 

if(condition ) 

{ 

Statements I 

} 

else 

{ 

Statements II 

} 

If the condition within the paranthesis evaluates to true, then, the statement immediately following it is 
executed; otherwise the statement followin the else clause is executed. Given below is a flowchart 
depiction of the if-else construct. 
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The below table describes the true or false values assigning in machine language( in Binary): 


CONDITION RETURN VALUE EXECUTION OF STATEMENTS 

TRUE 1 STATEMENTS I 

FALSE 0 STATEMENTS II 

The program given below illustrates the use of the IF-ELSE construct. 

Example 

# include <stdio.h> 
main() 

{ 

int fig; 

float side,area,rad; 

printf(“\n Enter 1 for circle and 0 for square 
scanf(“%d”,&flg); 

if(fig) 

{ 

printf(“\nEnter radius 

scanf(“%f”,&rad); 

area=3.14*rad*rad; 

printf(“\n Area of the Circle=%f”,area); 

} 

else 

{ 

printf(“\n Enter side 

scanf(“%f”,&side); 

area=side*side; 

printf(“\n Area of the Square=%f”,area); 

} 

} 

Output: 

Enter 1 for circle and 0 for square :0 
Enter side :5 

Area of the Square=25.000000 

Output: 

Enter 1 for circle and 0 for square :1 

Enter radius :3.2 

Area of the circle=32.153603 

Nesting IF Statements 

— 
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The Else clause like the IF clause can contain compound statements. Moreover, a clause of the if statement 
may contain another if statement. This feature is known as nesting of if statements. There are several 
forms that nested if-else stateme3nts can take. The most general form of two-layer nesting is 


if(conditionl) 

{ 

if(condition2) 
statementl; 
else 

statement2; 

} 

else if(condition3) 
statements; 
else 

statement^ 


Other forms of two-layer nesting are as shown below. 


if(conditionl) 

if(conditionl) 

if(condition 1) 

statementl; 

statement 1; 

{ 


else if (condition2) 

else if (condition2) 


if(condition2) 

statement2; 

statement 2; 
else 

statements; 

} 

else 

statementl; 

else 

statement2; 

statements; 


The program given below illustrates nesting of IF statements. 

Example 

# include <stdio.h> 
main() 

{ 

int month,day,year,feb_max; 
printf(“\n Enter month and year 
scanf(“%d %d”,&month,&year); 
if(month = = 2) 

{ 

printf(“\nMonth is February”); 

/* check for possible leap year 7 
if((year % 4)= =0) 

{ 

printf(“\n Leap Year”); 
feb_max=29; 

} 

else 

{ 

printf(“\n Not a Leap year”); 
feb_max=28; 

} 

printf(“\n Max days in this month :%d”,feb_max); 

} 

} 

Output: 

Enter month and year: 2 1995 

— 
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Month is February 
Not a Leap Year 
Max days in this month :28 

Example 

/* To find the average and printing the grade*/ 

#include<stdio.h> 
main() 

{ 

int ml,m2,m3; 
float avg; 
clrscr(); 

printf("Enter 3 marks:"); 
scanf("%d %d %d",&m1,&m2,&m3); 
avg=(m1+m2+m3)/3; 
printf("Average=%.1f\n",avg); 
if(avg>=60) 

{ 

if(avg>=80) 
printf("A grade"); 
else 

printf("B grade"); 

} 

else 

{ 

if(avg>=40) 
printffC grade"); 
else 

printf("Fail"); 

} 

getch(); 

} 

Output: 

Enter 3 marks: 56 47 88 
Average=63.6 
B grade 

Multi-layer nesting is also possible. When a condition is encountered whose value is non-zero(true) 
within a group of nested if-else-if statements, the corresponding statement will be executed and the 
remainder of the nested if-else statements will be by-passed. Shown below is the control flow for the 
multi-layer if-else-if construct. 

else if ladder 

if(conditionl) 

{ 

statements 1; 

} 

else if(condition 2) 

{ 

statements 2; 

} 
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else if(condition n) 

{ 

statements N; 

} 

else 

{ 

default statements; 

} 

EXPLANATION 

The conditions are checked from top of the ladder to the bottom. If the condition is true in the particular 
ladder, it executes the statements associated with it and skipping the rest of the ladder and the control is 
transferred out of the ladder. When all the conditions are false, then it executes the default statement 
present in the else loop. 


The below table describes the true or false values assigning in machine language( in Binary): 


CONDITIONS 

RETURN VALUE 

EXECUTION OF STATEMENT 

1 

2 

3 


N 



T 

X 

X 

X 

X 

1 

Statement 1 

F 

T 

X 

X 

X 

1 

Statement 2 

F 

F 

T 

X 

X 

1 

Statement 3 

F 

F 

F 

T 

X 

1 

Corresponding statement 

F 

F 

F 

F 

T 

1 

Statement N 

F 

F 

F 

F 

F 

0 

Default statement 


Note 


T - True. 

F - False. 

X- Either true or false. 

The program given below illustrates the use of the If-Else-if Construct. 

Example 

# include <stdio.h> 
main() 

{ 

int input_char; 
printf(“\n Enter character 
input_char=getchar(); 
if(input_char= = EOF) 

{ 

printf(“End of file encountered \n”); 

} 

else if(input_char>=‘a’ && input_char<=‘z’) 

{ 

printf(“Lower case character^”); 

} 

else if(input_char>=‘A’ && input_char <= ‘Z’) 

{ 

printf(“Upper Case character \n”); 

} 

else if(input_char>=48 && input_char<=57) 

{ 

printf(“Digit\n”); 
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} 

} 

Output: 

Enter character :D 
Upper case character 


Control Statements 


Because the else part of an if-else is optional, there is an ambiguity when an else is omitted from a 
nested if sequence. This is resolved by associating the else with the closest previous else-less if. For 
example, in 


if(n>0) 

if(!(a>b)) 

z=a; 

else 

z=b; 


the else goes with the inner if. If that isn’t what is wanted, braces must be used to force proper association : 

if(n>0) 

{ 

if(!(a>b)) 

z=a; 

} 

else 

z=b; 


The switch-case statement 


The switch-case statement causes a particular group of statements to be selected from a group of 
options. The selection is based upon the current value of the expression which is specified with the 
SWITCH statement. Given below is the switch-case syntax. 

switch(expression) 

{ 

case labell : 

statements; 
break; 
case Iabel2 : 

statements; 
break; 
default: 

statements; 

break; 

} 

The expression whose value is being compared may be any valid expression,including the value of a 
variable,an arithmetic expression, a logical comparison etc.but not a floating-point expression. 

The expression’s value is checked against each of the specified cases and when a match occurs the 
statements following that case is executed. When a break statement is encountered, control proceeds 
to the end of the switch-case statement. 

The break statement should be included in each case. If the break statement is omitted, then the statements 
for subsequent cases will also be executed, even though a match has already taken place. 

The values that follow the keyword ‘case’ can only be labels; they cannot be expressions. Case labels 
cannot be repeated within a switch statement. The last case default is selected and the statements 
following this case are executed if none of the cases mentioned earlier are matched. The default case 
may or may not be included, depending on the program’s needs. The default group may appear anywhere 
within the switch statement. 
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The program given below illustrates the use of the switch statement. 

Example 

# include <stdio.h> 
main() 

{ 

char choice; 

printf(“\n Enter choice “); 

choice=getchar(); 

if(choice >=‘a’ && choice <=‘z’); 

choice=choice - 32; 
switch(choice) 

{ 

case ‘R’: 
printf(“\n RED”); 
break; 
case ‘W’ : 
printf(“\n WHITE”); 
break; 
case‘B’: 
printf(“\n BLUE”); 
break; 
default: 

printf(“\n ERROR”); 
break; 

} 

} 

Output: 

Enter choice :w 
WHITE 

Enter choice :Q 
ERROR 

The following program given below also depicts the use of Switch statement. 

Example 

# include <stdio.h> 
main() 

{ 

int input_char; 

printf(“Enter character “); 

input_char=getchar(); 

switch(input_char) 

{ 

/* check to see if input character is vowel 7 
case ‘A’: 
case ‘E’: 
case T: 
case ‘O’: 
case ‘U’ 

printf(“Upper case”); 
break; 
case ‘a’: 
case ‘e’: 

— 
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case ‘i’: 
case ‘o’: 
case ‘u’: 

printf(“vowel entered “); 
break; 
case EOF : 

printffend of file \n “); 
break; 

default: 

printffnot a vowel “); 
break; 

} 

} 

Output: 

Enter a character :D 
not a vowel 
Enter a character :A 
Upper case 
Enter character :e 
vowel entered 

Example 

#include<stdio.h> 

main() 

{ 

float a,b,c; 
int ch; 
clrscr(); 

printf("Enter the two numbers:"); 
scanf("%f %f",&a,&b); 
printf("1. ADDITION^"); 
printf("2. SUBTRACTION^"); 
printf("3. MULTIPLICATION^"); 
printf("4. DIVISION^"); 
printf("Enter the choice\n"); 
scanf("%d",&ch); 
switch (ch) 

{ 

case 1: 

c=a+b; 

printf("Addition=%f",c); 
break; 
case 2: 
c=a-b; 

printf("Subtraction=%f",c); 
break; 
case 3: 
c=a*b; 

printf("Multiplication=%f",c); 
break; 
case 4: 

c=a/b; 

printf("Division=%f",c); 
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break; 

default: 

printffYour choice is wrong"); 
break; 

} 

getch(); 

} 

Output: 

Enter the two numbers: 456 123 

1.ADDITION 
2.SUBTRACTION 

3. MULTIPLICATION 

4. DIVISION 
Enter the choice 2 
Subtraction=333 


Control Statements 


Problem 

1. What happens when the following statement is executed. 

main() 

{ 

float a=12.25, b=10.25; 
if(a=b) printf(“a and b are equal”); 

} 

2. Point out the errors, if any, in the following program 

main() 

{ 

int x=10; 
if x>=2 

printf(“%d \n”,x); 

} 

3. What will be the output of the following program 

main() 

{ 

int a=300,b,c; 
if(a>=400) 
b=300; 
c=200; 

printf(“%d %d “,b,c); 

} 

4. Point out the errors if any, in the following program 

main() 

{ 

float a=3.5; 
switch (a) 

{ 

case 0.5 : 

printf(“The art of C”); 

break; 

case 1.5 : 

printf(“The spirit of C”); 

break; 

case 2.5 : 

printffSee through C”); 

— 
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break; 
case 3.5 : 
printf(“Simply C”); 
break; 

} 

} 

5. What will be the output of the following program 

main() 

{ 

int ch=‘a’; 
switch(ch) 

{ 

case a’: 

printf(“The letter is a”); 
break; 

case ‘b’: 

printffThe letter is b”); 
break; 

case ‘c’: 

printf(“The letter is c”); 
break; 

} 

} 


Control Statements 


Note : Iteration or looping is defined as the repeated execution of a group of statements until the logical 
condition evaluates to TRUE. 


Looping Statements 

Used to execute a group of statements repeatedly until the condition is satisfied. 
C supports the following looping statements: 

i. while statement (Entry controlled loop). 

ii. do while statement. (Exit controlled loop) 

iii. for statement. 

iv. nested for statement. 


The while statement 


The while statement is used to carry out looping operations. Hence, the loop is executed until the expression 
evaluates to TRUE. The general form of this statement is : 

while(expression) 

statement; 

The condition can be any valid C language expression including the value of a variable, an unary or binary 
expression, an arithmetic expression etc. In a while construct, the condition is evaluated first. The statements 
given, will be continuously executed until the value of the expression is not zero. This cycle continues until 
the condition evaluates to zero. The statement may be a simple statement or a compound statement. The 
group of statements usually contain one such statement which determines the value of the expression and 
ultimately leads to termination of the loop. Once the condition evaluates to zero(False), the control is 
transferred to the statement following this loop. 

This program given below illustrates the use of the while loop. 

Example 

# include <stdio.h> 
main() 

{ 
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int digit=1; 

/* displays the integers 1 through 10 7 
while(digit <=10) 

{ 

printf(“%d \n”,digit); 
digit++; 

} 

} 

Output: 

1 

2 


10 

The program given below again illustrates the use of the while loop. 

Example 

# include <stdio.h> 
main() 

{ 

/* counts lines in input 7 
int c,nl; 
nl=0; 

/* getchar() function retrieves a character from the terminal and is assigns to the variable c. Then 
the value of c is checked against the character EOF and uses the comparison’s truth value as 
the entire expression’s value 7 
while((c=getchar())!= EOF) 
if(c= = ‘\n’) 

++nl; 

printf(“The no. Of lines entered are : %d \n “,nl); 

} 

Output: 

Joline Software College 
Chennai 

The no. of lines entered are :2 

Example 

/*To calculate the sum of digits of a number7 
#include<stdio.h> 
void main() 

{ 

int num,s,p=0,x; 
clrscr(); 

printf("Enter a number:"); 
scanf("%d",&num); 
x=num; 
while(num>0) 

{ 

s=num%10; 

P+=s; 

num=num/10; 

} 

printf("The sum of digits of the number %d is %d",x,p); 
getch(); 

— 
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} 

Output: 

Enter a number: 12345 

The sum of digits of the number 12345 is 15 

The do while Statement 


Control Statements 


When a loop is constructed using the while statement, the test for continuation of the loop is carried out 
at the beginning of each pass. The do while statement allows one to do this. The do while loop like the 
while loop executes as long as the condition remains true. Consequently, the body of the loop is always 
executed at least once. 

The general form of this construct is : 

do 

statement; 

while(condition); 

do-while requires a semicolon following the statements’s conditional part. The control flow for the do- 
while statement is shown below : 

This construct is useful when the loop controls input to the program and the input itself determines 
whether or not to continue with the loop. 

Example 

# include <stdio.h> 
main() 

{ 

int c,nl=0; 
do 
{ 

c=getchar(); 
if(c= = ‘\n’) 
h— i- n I; 

}while( c !=EOF); 

printf(“The no. Of lines entered are : %d \n “,nl); 

} 

Output: 

Joline Software College 
Chennai 

The no.of lines entered are :2 

The output of this program is same as the one created using the while construct. But, instead of testing 
from the End of File marker in the beginning, a test is done at the end of the pass. Thus, the program will 
always make atleast one pass through the loop, even if c is assigned the EOF value. 

Example 

# include <stdio.h> 
main() 

{ 

int n,count; 

float x,average, sum=0; 
printf(“\n Flow many numbers 
scanf(“%d”,&n); 
count=1; 
do 
{ 

printf(“\n Enter no . # %d count); 
scanf(“%f”,&x); 
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sum+=x; 
count ++; 

}while(count <=n); 
average=sum/n; 

printf(“\n The average is %f \n average); 

} 

Output: 

How many numbers ? 6 
Enter no.# 1:1 
Enter no.# 2:2 
Enter no.# 3:3 
Enter no.# 4:4 
Enter no.# 5:5 
Enter no.# 6:6 
The average is 3.5000 

The for Statement 


Control Statements 


The for statement is one of the most commonly used iteration constructs. The statement includes an 
expression that specifies an initial value for an index, another expression that determines whether the 
loop is to be executed or not and the third which modifies the value of the index at the end of each pass. 
Like the while statement, testing of condition is done in the beginning of the loop. The general form of this 
construct is 

for(expression1;expression2;expression3) 

statement; 

where, statement is either a simple or compound statement. Expressionl is an intialization expression. 
It is usually an assignment of some variable that will be used to control the loops execution. It is executed 
once the loop begins. 

Expression2 is a conditional expression. This condition must be satisfied for the loop to continue execution. 
Expressions is an increment or decrement expression. It is executed after each pass through the loop . 
The for statement is equivalent to 

expressionl; 
while(expression2) 

{ 

statement; 

expression3; 

} 

Thus, looping in a for loop continues until the value of expression2 does not evaluate to zero, i.e, False. 

ALGORITHM 

STEP1 : Expressionl is first executed which is an initialization expression . 

STEP2: Expression 2 ( conditional expression) is verified. 

If condition is true --> control goes to Step 3. 

If condition is false --> the loop is terminated. 

STEP3: Statements in the loop is executed. 

STEP4: Expression3(increments or decrements the statement) is executed. 

STEP5: The control goes to Step 2. 

The following program prints the square of the first five integers using the for loop. 

Example 

# include <stdio.h> 
main() 

{ - 
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int i,square; 

/* To print the square of first 5 integers 7 
printffx \t square(x)\n\n “); 
for(i=1 ;i<=5;i++) 
printf(“%d \t %d \n “,i,i*i); 

} 


Output: 

x 

1 

2 

3 

4 

5 


square(x) 

1 

4 

9 

16 

25 


Control Statements 


In the above example, the first expression assigns an intial value of 1 to the integer variable I, the second 
expression states that the looping action will continue as long as the current value of the digit does not 
exceed 5 the third expression increases the value of I by 1 after each pass through the loop. 

The value of I is tested at the beginning of each pass through the loop. Though the for loop’s header has 
3 parts to it,not all of them are compulsory, any of the three parts can be omitted, although the semi¬ 
colons must remain. If expressionl or expressions is omitted, it is simply dropped from the expressions. 
If the test expression2 is not present, it is taken as permanently true, so results in an infinite loop. The 
minimal syntactically correct for loop is : for(;;); 

A for loop can have multiple initilization statements and multiple incrementing or decrementing statements. 
The conditional expression can either be a simple condition or a compound condition. For example the 
following block of for loop is syntactically correct 

for(i=0,j=0,k=20;i<10 && j<40;j++,k+=2,i*=2) 

{ 


} 

Nesting of for loops 

The for loop can be nested within a while loop or another for loop. 

for(expression1 ;expression2;expression3) 

{ 

statements; 

for( expressionl ;expression2;expression3) 

{ 

statements; 

} 

} 

Example 

# include <stdio.h> 
main() 

{ 

int multiplier,multiplicand,product; 

/* To print the multiplication tables from 1 to 3 7 
for(multiplicand=1 multiplicand <=3;multiplicand ++) 

{ 

printf(“\n Multiplication table for%d: “, multiplicand); 

printf(“\n.\n\n “); 

for(multiplier=1 multiplier <=10;multiplier-i—i-) 

{ 

product=multipler * multiplicand; 
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printf(“\n %d * %d= %d”,multiplicand,multiplier,product); 

} 

getchar(); 

} 

} 

Output: Output: Output: 

Multiplicaton table for :1 Multiplication table for :2 Multiplication table for :3 
1*1=1 2*1=2 3*1=3 


1 * 2=2 


2*2=4 


3*2=6 


1*3=3 


2*3=6 


3*3=9 


1*4=4 

1*5=5 

1 * 6=6 

1*7=7 

1 * 8=8 

1*9=9 

1 * 10=10 


2*4=8 

2*5=10 

2 * 6=12 

2*7=14 

2*8=16 

2*9=18 

2 * 10=20 


3*4=12 

3*5=15 

3*6=18 

3*7=21 

3*8=24 

3*9=27 

3*10=30 


Example 

/*To find the factorial of a given number 7 

#include<stdio.h> 

main() 

{ 

int n,fact=1 ,i; 
clrscr(); 

printf("Enter n valueAn"); 
scanf("%d",&n); 
for(i=1 ;i<=n;i++) 
fact=fact*i; 

printffThe factorial of %d is %d\n",n,fact); 
getch(); 

} 

Output: 

Enter n value:5 
The factorial of 5 is 120 


Jumping Statements 

C has four statements that perform Jumping operation: They are 

1. break statement. 

2. continue statement. 

3. return statement. 

4. goto statement. 

Conditional Jumping statements 

In c programming, during execution of a loop it becomes desirable to skip a part of the loop or exit the loop 
as soon as certain condition occurs. 

i. break statement. 

ii. continue statement. 


The break Statement 

The use of the break and continue statements allow the programmer to effectively alter the path through 
the looping construct. The break statement is used to terminate loops or exit from a switch. It can be 
used within a do-while,for and switch statement. When used within a switch-case statement,control 
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is transferred to the end of the construct. Whereas,in looping constructs, control is transferred to the next 
statement after the construct thereby providing an early exit from the loop. 


Example 

# include <stdio.h> 
main() 

{ 

int x=1; 
while (x <=10) 

{ 

printf(“\x= %d\n",x); 
if (x = =5) 
break; 

X++, 

} 

} 

Output: 

x =1 
x =2 
x =3 
x =4 
x =5 

In the event of several nested while,do-while,for or switch statements, a break statement will cause a 
transfer of control out of the immediate enclosing statement, but not out of the outer surrounding statements. 
For example in the following block of program, if the character c is assigned “*’, then the while loop will be 
terminated. However, the for loop will continue to execute. 

for(count=0;count <=n;++count) 

{ 


while((c=getchar()) != ‘\n’) 

{ 

if(c= = “*’) 
break; 

} 

} 

The continue Statement 

The continue statement is used to bypass the remainder of the current pass through a loop. The loop 
does not terminate when a continue statement is encountered. Infact, the remaining statements in the 
loop are skipped and control is transferred to the next pass through the loop. 

The continue statement can be included only in a while,do-while or for statement. It is simply written as 

continue; 

In the for statement, continue transfers control to the increment part of the loop, which is evaluated. In the 
while and do-while statement, the test part is executed immediately. The continue statement applies only 
to loops, not to switches. 

Example 

# include <stdio.h> 
main() 

{ 

int n, count, navg=0; 
float x, average, sum=0; 

— 
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I* Initialize and read in a value for n 7 
printf(“How many numbers ?”); 
scanf(“%d”,&n); 

/* Read in the numbers. The processing of current value of x will be bypassed if the value of x 
is non-negative. Execution of the loop will continue with the next pass. 7 
count=1; 
do 
{ 

printf(“x=”); 

scanf(“%f”,&x); 

if(x<0) 

{ 

printf(“ERROR - NEGATIVE VALUE FOR x \n ”); 
continue; 

} 

sum +=x; 


++navg; 
count ++; 

}while(count <=n); 

/* calculate the average and write out the answer 7 
average=sum/navg; 

printf(“\n The average is %f \n average); 

} 

Output: 

How many numbers ? :4 

x=1 

x=2 

x=-3 ERROR - NEGATIVE VALUE FOR x 

x=4 

x=5 

The average is 3.000000 


Example 

/*Printing even numbers using Continue statementV 
#include<stdio.h> 

#include<conio.h> 
main () 

{ 

int i,n; 
clrscr (); 

printf ("Enter the value of n :"); 
scanf ("%d",&n); 
for (i=1; i<=n; i++) 

{ 

if (i%2! = 0) 
continue; 
printf ("%d \n",i); 

} 

printf ("Done"); 
getch (); 

} 

Output: 

Enter the value of n : 10 
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2 

4 

6 

8 

10 

Done 

Problem 

1. How does a do while loop differ from a while loop ? 

2. What will be the output of the following program ? 
main() 

{ 

intj; 

while(j<=10) 

{ 

printf(“%d”,j); 
j=j+i; 

} 

} 

3. The break statement is used to exit from : 

a) an if statement 

b) a for loop 

c) a program 

d) the main() function 

Unconditional Jumping statement 


Control Statements 


i. return statement. 

ii. goto statement 

i. return statement: 

The return statement is used to return from a function. Return statement causes execution to return to 
the point at which the call to the function was made. A return statement may or may not have value 
associated with it. 


return expression; 

Eg: return 0; 

The value of expression will become the return value of the function. You can use as many return 
statements as you like within a function.The function will stop executing as soon as it encounters the 
first return..The } that ends function also causes the function to return.lt is the same as a return without 
any specified value.A function declared as void may not contain a return statement that specifies a value 
Since a void function has no return value. 


Example 

/‘Simple program used in return statement*/ 

#include<stdio.h> 

int main() 

{ 

clrscr(); 

printffThis program is based on return statement^"); 
return 0; 

} 

Output: 

This program is based on return statement 

The goto Statement 

-- 
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The C language provides a method to transfer control to a labeled point in the program. The goto statement 
is used to alter the normal sequence of program execution by transferring control to some other part of 
the program. The goto statement requires a destination label, declared as label: . Where,label is an 
identifier word followed by a colon (:). The goto statement is called using goto statement-label;. 

Goto statement is used in two ways: 

1) goto statementjabel; - 


label: 

statement; 

2) label: 
statement; 


goto statementjabel; - 

The program given below illustrates the use of the goto statement. 

Example 

# include <stdio.h> 
main() 

{ 

int x,y; 
x=16; 
y=12; 
if( x ==y) 

X++, 

else 

goto ERROR; 

ERROR : 

printf(“Fatal error, exiting \n ”); 

} 

Output: 

Fatal error,exiting 

Example 

/* To find out the square root of the numbers*/ 
#include<stdio.h> 

#include<math.h> 

main() 

{ 

float num,res; 

clrscr(); 

input: 

printf("Enter a number(To end press -ve value):"); 

scanf("%f",&num); 

if(num<=0) 

goto end; 

res=sqrt(num); 

printf("The square root of %f is %f\n",num,res); 

goto input; 

end: 

printffPress any key"); 
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getchO; 

} 

Output: 

Enter a number(To end press -ve value): 16 
The square root of 16 is 4.000000 
Enter a number(To end press -ve value): 81 
The square root of 81 is 9.000000 
Enter a number(To end press -ve value): -16 
Press any key 

Problem 

1. The goto statement is used to transfer_to the specified label in the program. 

2. It is always a good programming practice to avoid goto statement. State True or False. 


SOLVED PROGRAMS 

v_/ 

1. main() 

{ 

if (13.14) 

printf (“I have robbed and killed...”); 

else 

printf (“Until my evil purse was filled”); 

} 

3 Output: 

Until my evil purse was filled 

2. main() 

{ 

float a = 12.25, b= 13.65; 
if (a == b) 

printf (“a and b are equal”); 

else 

printf (“a and b are not equal”); 

} 

3 Output: 

a and b are equal 

/* Change the ‘b’ value to run the program again and check the result*/ 

3. main() 

{ 

int i = 10, j = 40; 
if ((j-i) % 10) 

printf (“man sees your actions..”); 

else 

printf (“god sees your motives..”); 

} 

3 Output: 

god sees your motives 

4. main() 

{ 

int x = 10, y = 20; 
if (!(!x) &&x) 

printf (“x = %d”, x); 

else 

printf (“y = %d”,y); 

} 
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3 Output: 

x = 10 

5. main() 

{ 

intj = 1; 
while (j <= 255) 

printf (“%d\n”,++j); 

} 

3 Output: 

2 

3 


256 

6. main() 

{ 

int i; 

for (i = 1; i++ <=5; printf (“%d”,i)); 

} 

3 Output: 

23456 

7. main() 

{ 

int i; 

for (i = -1; i <=10; i++) 

{ 

if (i < 5) 

continue; 

else 

break; 

printf (“Gets printed only once!!”); 

} 

} 

3 Output: 

No output 

8. main() 

{ 

inti; 

printf (“Enter any number”); 
scant (“%d”, &i); 
switch (i) 

{ 

case 1 : 

printf (“Do”); 
case 2 : 

printf (“Re”); 
case 3 : 

printf (“Me”); 
case default: 

printf (“Fa So La Ti Do”); 

} 

} 
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3 Output: 

Error message: Expression syntax in function main 

9. main() 

{ 

int i = 3; 
switch (i) 

{ 

case 1 : 

printf (“au revoir!”); 
case 2 : 

printf (“adieu!”); 
break; 
case 3 : 

continue; 

default: 

printf (“plain simple goodbye!”); 

} 

} 

3 Output: 

Error message: Misplaced continue in function main 

10. main() 

{ 

int j, x = 0; 

for (j = 0; j <= 5; j++) 

{ 

switch (j-1) 

{ 

case 0: 
case-1: 

x += 1, 
break; 
case 1 : 
case 2 : 
case 3 : 


x +=2; 
break; 
default: 

x +=3; 

} 

printf (“%d”, x); 

} 

} 

3 Output: 

x = 1 
x = 2 
x = 4 
x = 6 


x = 8 


x = 11 

11. #include “stdio.h” 
main() 

{ 

int i; 
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char j; 

printf (“Enter any number 
scant (“%d”, &i); 
switch (i) 

{ 

case 1 : 

printf (“\nEnter any alphabet 
tflush (stdin); 
scant (“%c”, &j); 
switch (j) 

{ 

case ‘a’: 

printf (“\nlf you love something...”); 
goto out; 
case ‘b’: 

printf (“\nSet it free...”); 
break; 

} 

break; 
case 2: 

printf (“\nlf it returns, its yours...”); 

} 

out: 

printf (“\nElse it was never meant to be.”); 

} 

3 Output: 

Enter any number...1 
Enter any alphabet...a 
If you love something... 

Else it was never meant to be. 

Improve the following programs by reorganising the statements: 

12. main() 

{ 

int i = 10; 
if (i > 10) 

j 

else 

printf (“Hello Cocaine!”); 

} 

3 Output: 

main() 

{ 

int i = 10; 
if (i<=10) 

printf (“Hello Cocaine!”); 

} 

13. main() 

{ 

int i = 5, j = 30, k = 5; 
if (i<30) 

{ 

if (j < 20) 
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{ 

if (k = = 40) 

printf (“Hi Computerist!”); 

else 

j 

} 

else 

j 

} 

} 

else 


3 Output: 

main() 

{ 

int i = 5, j = 30, k = 5; 
if (i < 30 &&j < 20 && k = = 40) 
printf (“Hi Computerist!”); 

} 

14. main() 

{ 

int i = 1; 
for (;i++;) 

printf (“%d”,i); 

} 

3 Output: 

2 3.. 32767 ... -32768 -32767 ... -1 0 

15. main() 

{ 

int a = 5; 
do 
{ 

printf (“%d\n”,a); 
a = -1; 

} while (a > 0); 

} 

3 Output: 

5 

16. main() 

{ 

inti; 

for (i = -1; i <=10; i++) 

{ 

if (i < 5) 

continue; 

else 

break; 

printf (“Gets printed only once!!”); 

} 

} 

3 Output: 
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No output 

17. main() 

{ 

inti; 

printf (“Enter any number”); 
scant (“%d”, &i); 
switch (i) 

{ 

case 1 : 

printf (“Do”); 
case 2 : 

printf (“Re”); 
case 3 : 

printf (“Me”); 
case default: 

printf (“Fa So La Ti Do”); 

} 

} 

3 Output: 

Error message: Expression syntax in function main 

18. main() 

{ 

int i = 3; 
switch (i) 

{ 

case 1 : 

printf (“au revoir!”); 
case 2 : 

printf (“adieu!”); 
break; 
case 3 : 

continue; 

default: 

printf (“plain simple goodbye!”); 

} 

} 

3 Output: 

Error message: Misplaced continue in function main 

19. main() 

{ 

int j, x = 0; 

for (j = 0; j <= 5; j++) 

{ 

switch (j-1) 

{ 

case 0: 
case-1: 

x += 1, 
break; 
case 1 : 
case 2 : 
case 3 : 

x +=2; 
break; 

— 
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default: 

x +=3; 

} 

printf (“%d”, x); 

} 

} 

3 Output: 

x = 1 
x = 2 
x = 4 
x = 6 
x = 8 
x = 11 

20. #include “stdio.h” 
main() 

{ 

int i; 
char j; 

printf (“Enter any number 
scant (“%d”, &i); 
switch (i) 

{ 

case 1 : 

printf (“\nEnter any alphabet 
fflush (stdin); 
scant (“%c”, &j); 
switch (j) 

{ 

case ‘a’: 

printf (“\nlf you love something...”); 
goto out; 
case ‘b’: 

printf (“\nSet it free...”); 
break; 

} 

break; 
case 2: 

printf (“\nlf it returns, its yours...”); 

} 

out: 

printf (“\nElse it was never meant to be.”); 

} 

3 Output: 

Enter any number...1 
Enter any alphabet...a 
If you love something... 

Else it was never meant to be. 

Improve the following programs by reorganising the statements: 

21. main() 

{ 
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else 

printf (“Hello Cocaine!”); 

} 

3 Output: 

main() 

{ 

int i = 10; 
if (i<=10) 

printf (“Hello Cocaine!”); 

} 

22. main() 

{ 

int i = 5, j = 30, k = 5; 
if (i<30) 

{ 

if (j < 20) 

{ 

if (k = = 40) 

printf (“Hi Computerist!”); 

else 

j 

} 

else 

j 

} 

} 

else 

j 

} 

3 Output: 

main() 

{ 

int i = 5, j = 30, k = 5; 
if (i < 30 &&j < 20 && k = = 40) 
printf (“Hi Computerist!”); 

} 

Attempt the following : 

1. A number is entered through the keyboard. The number may contain 1,2,3,4 or 5 digits. Write a 
program to find the number of digits in the number. 

> Program 

main() 

{ 

int n, count = 1; 
printf (“\nEnter a number”); 
scanf (“%d”, &n); 
n = n/10; 
if (n ! = 0) 

count = count + 1; 
n = n /10; 
if (n ! = 0) 

count = count + 1; 
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n = n /10; 
if (n ! = 0) 

count = count + 1; 
n = n /10; 
if (n ! = 0) 

count = count + 1; 
printf (“\nNo. of digits = %d”, count); 

} 

3 Output: 

Enter a number 1235 
No. of digits = 4 

2. The equation x + y = r represents a circle with centre at origin and radius r. Write a program that 
reads r from the keyboard and prints the number of points with integer coordinates that lie within 
the circle. 


> Program 

main() 

{ 

float r; 

int x,y, points = 0,i; 

printf (“\nEnter the radius of the circle”); 

scant (“%f”, &r); 

for (x = 0; x < = r; x++) 

{ 

for (y = 1; y < = r; y++) 

{ 

if((x * x + y * y) < = (r * r)) 
points++; 

} 

} 

points = points * 4 + 1; 

printffNo. of points inside the circle = %d”, points); 

} 

3 Output: 

Enter the radius of the circle 4 
No. of points inside the circle = 49 

3. Write a program that, for all positive integers i, j, k, and 1 from 1 through 1000, finds and prints all 
combinations of i, j, k, and 1 such that i + j + k = I and i < j < k < I. 

> Program 

main() 

{ 

inti,j, k, I; 

for (I = 1; I < = 1000; I++) 

{ 

for (k = 1; k < I; k++) 

{ 

for (j = 1; j < k; j++) 

{ 

for (i = 1; i < j; i++) 

{ 

if((i + j + k) = = I) 

printf (“\n%d + %d + %d=%d”, i, j, k, I); 


} 
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} 

} 

} 

3 Output: 

1 + 2 + 3 = 6 
1 +2 + 4 = 7 
1 +3 + 4 = 8 

1 +2 + 5 = 8 

2 + 3 + 4 = 9 
1 +3 + 5 = 9 
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4. Write a program which finds four digit perfect squares where the number represented by the first 
two digits and the number represented by the last two digits are also perfect squares. 


> Program 

#include “math.h” 
main() 

{ 

int i, a, num, dl, d2, d3, d4, nleft, nright, x,y; 
for (i = 100; i <= 9999; i++) 

{ 

a = sqrt (i); 
if (i = = a*a) 

{ 

num = i; 


d4 = num % 10; 
num = num /10; 
d3 = num % 10; 
num = num /10; 
d2 = num % 10; 
num = num /10; 
dl = num % 10; 
nleft = dl * 10 + d2; 
nright = d3 * 10 + d4; 
x = sqrt (nleft); 
y = sqrt (nright); 

if(nleft = = x * x && nright = = y * y) 

printf (“Desired number = %d\n”,i); 

} 

} 


} 

3 Output: 

Desired number = 1600 
Desired number = 1681 
Desired number = 2500 
Desired number = 3600 
Desired number = 4900 
Desired number = 6400 
Desired number = 8100 

5. Write a program which finds a four digit number AABB which is a perfect square. A and B represent 
different digits. 


3 Program 
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#include “math.h” 
main() 

{ 

int a, i, dl, d2, d3, d4, num; 
for (i = 1100; i < = 9988; i++) 

{ 

num = i; 
d4 = num % 10; 
num = num /10; 
d3 = num % 10; 
num = num /10; 
d2 = num % 10; 
num = num /10; 
dl = num % 10; 

if (dl = = d2 && d3 = = d4 && dl ! = d3) 

{ 

a = sqrt (i); 
if (i = = a * a) 

printf (“Desired number = %d\n”,i); 

} 

} 

} 

3 Output: 

Desired number = 7744 

6. If a number 972 is entered through the keyboard, your program should print “Nine Seven Two”. 
Write the program such that it does this for any positive integer. 

> Program 

main() 

{ 

unsigned int num, num2, no_dig = 0, p; 
int i; 

printf (“\nEnter any positive integer”); 
scant (“%d”, &num); 
num2 = num; 
do 
{ 

no_dig++; 
num2 = num2 /10; 

} while (num2 ! = 0); 

for (;no_dig > 0; no_dig--, num % = p) 

{ 

p = i; 

for (i = no_dig -1; i > 0; i~) 
p = p*10; 
switch (num/p) 

{ 

case 0: 

printf (“ZERO”); 
break; 
case 1: 

printf (“ONE”); 
break; 
case 2: 
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printf (“TWO”); 
break; 

case 3: 

printf (“THREE”); 
break; 

case 4: 

printf (“FOUR”); 
break; 
case 5: 

printf (“FIVE”); 
break; 
case 6: 

printf (“SIX”); 
break; 
case 7: 

printf (“SEVEN”); 
break; 

case 8: 

printf (“EIGHT”); 
break; 
case 9: 

printf (“NINE”); 
break; 

} 

} 

} 

3 Output: 

Enter any positive integer 972 
NINE SEVEN TWO 
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7. A positive integer is entered through the keyboard. Alongwith it, the base of the numbering system in 
which you want to convert this number is entered. Write a program to display the number entered, the 
base, and the converted number. 

For example, if the input is 64 2 then the output should be 64 2 1000000. Similarly, if the input is 64 
16, then the output should be 64 16 40. 


> Program 

main() 

{ 

unsigned int num, num2, no_dig = 0, p, base; 
inti; 

printf (“\nEnter any positive integer & base”); 

scant (“%d %d”, &num, &base); 

printf (“\n%d %d”, num, base); 

num2 = num; 

do 


{ 

no_dig++; 

num2 = num2 / base; 

} while (num2 ! = 0); 
for (;no_dig > 0; no_dig--, num % = p) 
{ 

p = i; 

for (i = n_dig -1; i > 0; i--) 
p = p*base; 


69 


1 Easy Way to Learn C Programming] 












Chapter 3 v---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

if (base = = 16) 

printf (“%X”, num /p); 

else 

printf (“%d”, num / p); 

} 

} 

O Output: 

Enter any positive integer and base 64 2 
64 2 1000000 

8. Write a program to copy the content of the string without using string function 

> Program 

#include<stdio.h> 

main() 

{ 

chara[50],b[50],i; 

clrscr(); 

printf("Enterthe string:"); 

scanf("%s",a); 

for(i=0;a[i]!='\0';i++) 

{ 

b[i]=a[i]; 

} 

b[i]='\0'; 

printf("\n\t The copied string is: %s",b); 
getch(); 

} 

Z> Output: 

Enter the string JSC 
The copied string is: JSC 

9. Write a program to count the numbers and chars in the string 

> Program 

#include<stdio.h> 

main() 

{ 

char n[30]; 
int l,i,no=0,c=0; 
clrscr(); 

printf("Enter a string with nos and chars :"); 
scanf("%s",n); 

I = strlen(n); 
for(i=0;i<l;i++) 

{ 

if ((n[i] >= 65 && n[i] <= 97) || (n[i] > 97 && n[i] <=122)) 

{ 

c = c + 1; 

} 

else 

if(n[i]>=48 && n[i]<=57) 

{ 

no = no + 1; 

} 

} 

printf("Total number of characters is :%d\n",c); 
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printf("Total number of numbers is :%d",no); 
getch(); 

} 

Z> Output: 

Enter a string with nos and chars :COM23PUTER 
Total number of character is :8 
Total number of number is :2 

10. Write a program to count the number of vowels in the string 

> Program 

#include<stdio.h> 

#include<string.h> 

main() 

{ 

char a[30]; 
int i=0,n=0; 
clrscr(); 

printffEnter a string 
do 
{ 

scanf("%c",&a[i]); 

i++; 

}while(a[i-1] != '\n'); 
a[i]='\0'; 

for(i=0;a[i]!='\0';i++) 

{ 

if(a[i]=='a' || a[i]=='e' || a[i]==T || a[i]=='o' || a[i]=='u') 

{ 

n=n+1; 

} 

} 

printf("The number of vowels :%d",n); 
getch(); 

} 

O Output: 

Enter a string : SOFTWARE 

The number of vowels : 3 

11. Write a program to insert a character in a given string 

> Program 

#include<stdio.h> 

#include<string.h> 
void main() 

{ 

int c,i; 

char *a,*b,*s; 
clrscr(); 

printf("\n Enter the string :"); 
scanf("%s",a); 

pos: 

printf("\n Enter the position :"); 
scanf("%d",&c); 
if(c<=strlen(a)+1 && c>0) 

{ 
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scanf("%s", s); 
for(i = 0;i <= c-2;i++) 
b[i]=a[i]; 

for(i=0;s[i]!='\0';i++) 
b[c-1+i]=s[i]; 
for(i=c-1 ;a[i]!='\0';i++) 
b[strlen(s)+i]=a[i]; 
b[strlen(s)+i]='\0'; 

} 

else 

goto pos; 

printf("\n The inserted string is %s",b); 
getch(); 

} 

O Output: 

Enter the string : COMPTER 
Enter the position : 5 
Enter the insertion string : U 
The inserted string is COMPUTER 

12. Write a program to count the occurrance of a character in the string 

> Program 

#include<stdio.h> 

#include<string.h> 

main() 

{ 

char a[20],ch; 
int i,c=0,l; 
clrscr(); 

printf("Enter the string 
scanf("%s",a); 

printf ("Enter the character to search 
scanf("%s",&ch); 

I = strlen(a); 
for(i=0;i<l;i++) 

{ 

if (a[i] == ch) 

{ 

c = c + 1; 

} 

} 

printf("The no of characters in the given string :%d",c); 
getch(); 

} 

Z> Output: 

Enter the string :RAJA 

Enter the character to search :A 

The no.of characters in the given string : 2 

13. Write a program to remove a character from the string 

> Program 

#include<stdio.h> 
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#include<string.h> 

main() 

{ 

char a[130],s[130],c; 
int l,i,j=0; 
clrscr(); 

printf("Enter a string:"); 
gets(a); 

printf("Enter the character to remove:"); 

scanf("%c",&c); 

l=strlen(a); 

for(i=0;i<l;i++) 

{ 

if(a[i]!=c) 

{ 

s[j]=a[i]; 

j++! 

} 

} 

s[j]='\0'; 

printf("The new String %s",s); 
getch(); 

} 

Z> Output: 

Enter a string:DRAVIDU 
Enter the character to remove:U 
The new string DRAVID 

14. Write a program to reverse the string without using string functions 
> Program 

#include<stdio.h> 

#include<string.h> 

main() 

{ 

chara[10],b[10]; 
int ij; 
clrscr(); 

printf("Entera string:"); 
gets(a); 

for(i=0;a[i]!='\0';i++); 

for(i-,j=0;i>=0;i-,j++) 

{ 

b[j]=a[i]; 

} 

b[j]='\0 , ; 

printf("Reversed string is: %s",b); 
getch(); 

} 


Z> Output: 

Enter a string: ABCD 
Reversed string is: DCBA 

15. Program to check the given number is divisible by 7 or not 

> Program 
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# include<stdio.h> 
main () 

{ 

int n; 

print ("\n Enter a Number..."); 
scant ("%d", &n); 
if (n% 7==0) 

printf ("\n%d is divisible by 7",n); 

else 

printf ("\n %d is not divisible by 7" ,n); 
getch(); 

} 

3 Output: 

Enter a number...21 
21 is divisible by 7 

16. Leap year Checking 

> Program 

# include<stdio.h> 
main() 

{ 

int n; 
clrscr (); 

printf ("Enter a year;"); 
scant ("%d", &n); 

if (n%4==0 && n%1001=0 || n%400==0) 
printf("\n Given year is leap year"); 
else 

printf("\n Given Year is not a leap year"); 
getch (); 

} 

3 Output: 

Enterayear:2008 
Given year is leap year 

17. Daily Wishes Program 

> Program 

# include<stdio.h> 

# include<string.h> 
main () 

{ 

float tt; 

char ampm[3]; 
clrscr (); 

printf ("\n\n Enter time :"); 
scant ("%f",&tt); 
printf ("\n Type Am or Pm:"); 
scant ("%2s", ampm); 

if ((tt>0 | | tt <12) && (strcmpi (ampm, ”Am")==0)) 
printf ("\n Good Morning"); 

else if ( (tt>=12 | | tt<=4) && (strcmpi (ampm, "Pm")==0)) 
print ("\n Good Afternoon"); 
else if (tt<=12 && (strcmpi (ampm, "Pm")==0)) 
print ("\n Good Evening"); 

else 
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printf ("\n Invalid Time..."); 
getch (); 

} 

3 Output: 

Enter time: 5.0 
Type Am or Pm:Pm 
Good Evening 

18. Print all the perfect numbers from 1 to N 

> Program 

# include<stdio.h> 
main () 

{ 

int n,f,j,i; 

printf ("Enter a n Value.."); 
scanf("%d", &n); 
clrscr ( ); 
for (i=3, i<n; i++) 

{ f=i; 

for (j=2;j<=(int)i/2; j++) 

{ 

if (i%j==0) 

f*=j; 

} 

if (i==f) 

printf ("%d\n", f); 

} 

getch (); 

} 

3 Output: 

Enter a n value:15 
6 
8 
10 
14 

19. Print the Following Output 

3 Output: 

7 
7 
7 
7 

1 7 

> Program 

# include<stdio.h> 
main () 

{ 

int ij; 

int c=0; 

clrscr (); 

for (i=1; i<=5; i++) 

{ if (i%2==0) c=1; else c=0; 

for (j=1; j<=i; j++) 

{ 

if (c—1) 
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c=0; 

else 

c=1; 

printf ("%d\t" ,c); 

} 

print ("\n"); 

} 

getch (); 

} 

20.This program to input a day of week between 1 to 7 
/* and print its equivalent character day of week 7 
/*(1->Sunday.7->Saturday) 7 


> Program 

# include<stdio.h> 
main () 

{ 

int nday; 
clrscr (); 

printf ("\n Enter a day of week between 1 to 7:"); 
scant ("%d",&nday); 
switch (nday) 

{ 

case 1 : printf ("\nSunday"); break; 

case 2 : printf ("\nMonday");break; 

case 3 : printf ("\nTuesday"); break; 

case 4 : printf ("\nWednesday"); break; 

case 5 : printf ("\n Thursday"); break; 

case 6 : printf ("\n Friday"); break; 

case 7 : printf ("\n Saturday"); break; 

default : printf ("\n Invalid input"); 

} 

getch ( ); /* Wait Until user press a key 7 

} 

3 Output: 

Enter a day of week between 1 to 7: 6 
Friday 

21 .This program to delete last N Words from a string 


> Program 

# include<stdio.h> 

# include<string.h> 
main () 

{ 

char na [100]; 
int n, I, c=0; 
clrscr (); 

printf ("Enter a string:"); 
gets (na); 

printf ("\nEnter Number word to delete :"); 
scant ("%d", &n); 
l=strlen (na)-1 
while (l>=0 && c!=n) 

{ 

if (na [I] !=32 && na [l-1]==32) 
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{ C++; 
if (c==n) 

{ 

na [l]='\0'; 
break; 

} 

} 

i--; 

} 

puts (na); 

} 

3 Output: 

Enter a string:jsc computer education at madurai centre 
Enter Number word to delete:3 
jsc computer education 

22. This program to convert lower case to upper case [Don't use Built in function] 
> Program 
#include<stdio.h> 
main () 

{ 

char text [100]; 
int i; 
clrscr (); 

puts ("Enter a string'); 
gets (text); 

for (i=0; text [i] !='\0' ; i++) 
if (text [i]>=97 && text[i]<=122) 
text [i]-=32; 
puts (text); 
getch (); 

} 

3 Output: 

Enter a string:jsc computer education at madurai 
JSC COMPUTER EDUCATION AT MADURAI 
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EXERCISE # 1 

Write a program to present a user the following menu, accept a one-character response, and take the 
appropriate action, if the response is invalid (i.e., anything except a,b,c, or d), print the message “You 
have selected an invalid option”. 

YOUR CHOICE SOFTWARE 

(a) Print the word “Hello” 

(b) Print the number “2” 

(c) Print “Good Choice” 

(d) Do nothing 

Enter choice :_ 

Hint: Use if statement to check the option. == is the equaltiy operator (to check the quality) in 
C. For example 

if ( choice == ‘a’) 

EXERCISE # 2 

Write a program to count the number of lines in input. 

— 
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Hint: A line is any sequence of characters that is terminated by the newline. The psuedocode is : 
Read a character 

while (character is not end-of-tile indicator) 
if (character == newline) 

increment the line counter by 1 
read a character 
print the total number of lines 

EXERCISE # 3 


If a five digit number is input through the keyboard, write a program to reverse the number. 

EXERCISE # 4 


Rewrite the following code fragments using conditional operators. 
#include<stdio.h> 
main() 

{ 

int letter; 

scanf(“%d”, &letter); 
if (letter >= 48 && letter <= 57) 
printf(“ A digit!!”); 

else 

{ 

if (letter >= ‘A’ && letter <= ‘Z’) 
printf(“A capital letter”); 
else if (letter >=’a’ && letter <= ‘z’) 
printf (“ A lower case letter”); 

else 

printf(“A special character”); 

} 

} 

EXERCISE #5 


Write a menu style program to solve arithmetic calculation using goto command, (addition, subtraction, 
multiplication and division) 

Exercise # 6 

In a company an employee is paid as given below: 

If his basic salary is less than Rs. 1500 then HRA=10% of basic salary and DA=25% of basic salary . if 
his salary is either equal to or above Rs. 1500, then HRA=Rs 500 and DA=50% of basic. If the employee’s 
salary is input through the keyboard write a program to find the gross salary which is the sum of basic 
salary and HRA and DA. 

Exerscise # 7 


Write a program to read in four numbers and print out the largest number of the four. 

Exerscise # 8 


Wite a program to print the lines, words and characters in the input text till the end of file reached. A word 
is any sequence of characters that does not contain a blank, tab or newline. 

Exerscise # 9 


Wite a program to print all prime numbers between 1 and 100 using a for loop. 

Exerscise #10 

Write a program to read letters typed in at the keyboard until an end-of-terminal is encountered. Print out 
the number of: 

a) vowels 

b) consonants 

c) uppercase letters 
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d)lowercase letters 
that were encountered. 

[ Hint: Use a switch statement] 

Excercise #11 

Solve the equations b2-4ac and check the given points from a real, imaginary or equal roots. 

Excercise #12 

Write a program to find the second minimum if 3 numbers. 

Excercise #13 

Write a program to input a number and check whether it is divisible by 3 and 7 or Not.. 

Excercise #14 

Write a program to input four sides of rectangle find whether its area is greater than perimeter. 

Excercise #15 

Write a program to input an amount in Rs, and count number of Five Hundreds, Hundreds, Fifties, 
twenties, tens, fives, tow's and Once. 

Exccercise #16 

Write a program to print N natural numbers. 

Excercise #17 

Write a program to generate fibonacci series upto N terms. 

Excercise #18 

Write a program to generate first N prime numbers. 

Excercise #19 

Write a program to generate armstrong numbers upto 1000. 

Excercise #20 

Write a program to input a number and count number of digits. 

Excercise #21 

Write a program to reverse a number 

Excercise #22 

Write a program to input a decimal number and print its binary equivalent. 

Excercise #23 

Write a program to input an Octal number and print its decimal equivalent. 

Excercise #24 

Write a program to check the given number is binary number or not 

Excercise #25 

Write a program to print the following outputs using for loops. 

a) 1 b) 

2 2 

3 3 3 

4 4 4 4 

5 5 5 5 5 
Excercise #26 

Find the sum of the series : 1-x2/2!+x4/4!-x6/6!+.XN/N! 

Excercise #27 

Write a program to print the series 

a) 1+X+X2+X3+.+XN b) 1/2+2/3+3/4+.+(N-1)/N 

Excercise #28 

Write a program to generate all combination of 1,2 and 3 using for loop. 


***** 

* * * * 

* * * 

* * 


79 


^ Easy Way to Learn C Programming] 

















Chapter 3 v------------------------------------------------------------------------------------------------------------- 

Excercise #29 

Write a program to produce the following output: 
ABCDEFG F E 
ABCDEF FE 

ABODE E 

A B C D 

ABC 
A B 

A 

Excercise #30 


D 

D 

D 

D 


C B A 

C B A 

C B A 

C B A 

C B A 

B A 
A 
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A bank accepts deposits for one year or more and the policy it adopts on interest rate is as follows 

a) If a deposit is less than Rs. 1,000 and for 2 or more years the interest rate is as follows: 

b) If a deposit isRs. 1,000 or more but less then Rs. 5,000 and for 2 or more years the interest rate 
is the interest rate is 7 percent compounded annually. 

c) If the deposit is more than Rs. 5,000 and is for 1 year or more the interest is 8 percent compounded 
annually. 

d) On all deposit for 5 years or more interest is 10 percent compounded annually. 

e) On all other deposits not covered by the above conditions the interest is 3 percent compounded 
annually. 

Excercise #31 


Write a program to delete all vowels from a sentence. 

Excercise #32 


Write a program which will read a line and squeeze out all blanks from it and output the line with no 
blanks. 


Excercise #33 

Write a program to read a string and rewrite it in the alphabetical order. For Example WELCOME should 
be written as CEELMOW. 
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Arrays 

Overview 

♦ Introduction 

♦ Types Of Arrays 

♦ Single Dimensional Array 

o Declaration Of An Array 
o Initializing Arrays 
o Array Overflow 
o Processing An Array 
o Array Name As An Expression 

♦ Multidimensional Array 
(Two Dimensional Array) 

o Declaration Of An Array 
o Initializing Arrays 
o Processing An Array 

♦ Character array 

o Declaration Of An Array 
o Initialization of character Arrays 
o Processing An Array 

♦ Two-Dimensional character Arrays 

♦ Null Terminated Strings 

Introduction 


An array is a group of elements (data items) that have common characteristics (e..g numerical 
data,character data etc.,) and share a common name. The elements of an array are differentiated from 
one another by their positions within an array. 

Each array element(i.e., each individual data item) is referred to by specifying the array name followed by 
its subscript enclosed in square brackets. The subscript indicates the position of the particular element 
with respect to the rest of the elements. The subscript must be a non negative integer. 

For example, in the n element array , x, the array elements are x[1],x[2],x[3],x[4],.x[n-1],x[n]; and 

1,2,.n are the subscripts x[i] refers to the Ith element in a list of n elements. 

Single and multidimensional arrays are available in the C language. The number of subscripts determine 
the dimensions of the array. 

Types of arrays 

♦ Single dimensional array 

♦ Multidimensional array 

Single dimensional array 
Declaration Of An Array 


An array is declared in the same manner as ordinary variables, except that each array name must be 
accompanied by a size specification. This is necessary because the complier will have to know how 
much memory to reserve for this array. 


A single dimensional array is declared as follows : type array_name[n]; where array_name is the name 
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of an array 

of n elements of the type specified. The size of an array must be an integer constant. The 


integer arrray declaration int x[100], creates an array that is 100 elements along with the first element 
being 0 and the last being 99. 

Example of array declarations are : 

int i[100]; 
char text[80]; 
float n[12]; 

The subscript used to declare an array is sometimes called a dimension and the declaration for the 
array is often referred to as dimensioning. The dimension used to declare an array must always be a 
positive integer constant, or an expression that can be evaluated to a constant when the program is 
compiled. It is sometimes convinient to define an array size in terms of the symbolic constant. For 
example, i[20]=1234; 


An individual element in an array can be referred to by means of the subscript, the number in brackets 
following the array name. A subscript is the number that specifies the element’s position in an array. In the 
C language, subscript begins with zero. Thus, the valid subscript value can be from 0 to n-1, if n is the 
dimension of the array. The subscript value used to access an array element could result from a 
subscription variable, a unary expression, a binary expression etc. Thus, i[2] is not the second element of 
the array i but the third. 


Example 

int a[4]; 


0 12 3 


“ Subscripts 


The subscript used to declare an array is sometimes called a dimension. An individual element in an 
array can be referred by means of the subscript. 


Example 

/* The following program illustrates how to enter data into an array and also reading data from 
an array 7 

# include <stdio.h> 

# define size 5 
main() 

{ 

int array[size],i; 
printf(“Enter 5 integers \n\n “); 

/* Input the 5 integers into array “array” 7 
for(i=0;i< size;i++) 

{ 

printf(“Enter integer # %d:”,i+1); 
scanf(“%d”,&array[i]); 

} 

/* Print out the integers stored in array “ array “ 7 
for(i=0 ;i<5;i++) 

{ 

printf(“\n Integer #%d:%d \n “,i+1 ,array[i]); 


/* 1+1 because the C subscripts starts from 0 7 

} 

} 

Output: 

Enter 5 integers 

— 
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Enter integer# 1 :3 
Enter integer# 2 :5 
Enter integer# 3 :45 
Enter integer #4 :332 
Enter integer# 5 :54 
Integer #1 :3 
Integer #2 :5 
Integer #3 :45 
Integer #4 :332 
Integer #5 :54 

When an array of a certain data type is declared, internally they are stored as a contiguous set of these 
data types. The following program illustrates this : 

Example 

# include <stdio.h> 
main() 

{ 

int sub,array[5]; 

printffsize of int is %d \n sizeof(int)); 

printffsize of the \ “ array \” is %d \n\n sizeof(array)); 

/* “&” gives the address of the data item 7 
for(sub=0;sub<5;sub++) 

{ 

printf(“&array[%d]=%x \n “,sub,&array[sub]); 

} 

} 

Output: 

size of int is 2 

size of the “array “is 10 

&array[0]=338e 

&array[1]=339o 

&array[2]=3392 

&array[3]=3394 

&array[4]=3396 

The following figure shows the arrays’s organization in the memory. 

Array 0 1 2 4 

Address ff32 ff34 ff36 ff3a 

Problem 

1. Is this a correct array declaration ? int num(25); 

2. Which element of the array does this expression reference ? num[4] 

3. What advantage is there in defining an array size in terms of a symbolic constant rather than a 
fixed integer quantitiy ? 

Initializing Arrays 

An array can be initialized when declared by specifying the values of some or all of its elements. Arrays 
can be intialized at the time of declaration when their intial values are known in advance. The values to 
intialize an array must be constants never variables or function calls. The array can be initialized as 
follows : 

int array[5]={4,6,5,7,2}; 
float x[6]={0,0.25,0,-0.50,0,0}; 

When an integer array is declared as, int array[5]={4,6,5,7,2}; the compiler will reserve ten contiguous 
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bytes in memory to hold the five integer elements as shown in the diagram below : 
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4 6 5 7 2 

array[0] array[1] array[2] array[3] arrary[4] 

The array size need not be specified explicitly when intial values are included as a part of an array 
declaration. With a numerical array, the array size will automatically be set equal to the number of initial 
values included within the declaration. 


intdigits[]={1,2,3,4,5,6}; 
float xO={0,0.25,0,-0.5}; 

Thus, digits will be a six-element integer array, and x will be a four-element floating-point array. The individual 
elements will be assigned the following values. The example given below illustrates this point. 

digits [0]=1 ;digits[1]=2;digits[2]=3; 
digits[3]=4;digits[4]=5 ;digits[5]=6; 

An array may also be intialized as follows : int xyz[10]={78,23,67,56,87,76}; 

In the above array initialization, although the array size is 10, values were defined only for the first six 
elements. If fewer than all members have values specified, then the rest will have undefined values, as in 
this case. 


Example 

int a[4]={4, 3, 2, 1}; 


a 

4 

3 

2 

1 


0 

1 

2 

3 


/*lntialiazing and printing the value*/ 

#include<stdio.h> 

main() 

{ 

int i,a[4]={4,3,2,1}; 
clrscr(); 
for(i=0;i<4;i++) 
printf("a[%d]=%d\n",i,a[i]); 
getch(); 

} 

Output: 

a[0]=4 

a[1]=3 

a[2]=2 

a[3]=1 

Problem 

1. Define a one dimension, 12 element integer array called t_array. Assign the values 1,4,7,10,34 to 
the array elements. 

2. The values to initialize an array can be variables or function calls. State True or False. 

Array Overflow 

It is illegal to access a non-existent element of the array. C does not check for array overflow. It is the 
programmers responsibility to ensure that any subscription performed does not acrosses the upper as 
well as the lower bounds of the array. 

intarray[5]; 

array[5]=105; /* illegal as valid subscripting ends at array[4] 7 


In the above code, an attempt is made to move the binary value of 105 onto the 2 bytes that immediately 
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follow the end of the array. The C compiler generally stores all the variables together. So when executing 
the assignment array[5]=105, some other vairables that the program uses are being overwritten. 


Problem 

1. What will happen if many values are put into an array when it is being initialized so that the size 
of the array is exceeded ? 

a) nothing 

b) possible system malfunction 

c) error message from the compiler 

d) other data may be overwritten 

Processing An Array 

Single operations involving entire arrays are not permitted in C. If a and b are two similary arrays of the 
same data type, same dimensions and same size then assignment operations and comparision operations 
etc, must be carried out on an element-by- element basis. 

This is done within a loop, where each pass through the loop is used to process an element of the array. 
The number of passes through the loop will there for equal to the number of array elements to be processed; 
and the value of the index (subscript) would be incremented from 0 to n-1. 

Example 

/* This program counts the number of occurrences of each digit, white space 
characters(blank,tab,newline), and all of the other characters 7 
# include <stdio.h> 
main() 

{ 

int c,i,nwhite,nother; 
int ndigit[10]; 
nwhite=nother=0; 

/* intilaizing the array using a loop 7 
for(i=0;i<10;++i) 

{ 

ndigit[i]=0; 

while((c=getchar()) !=EOF) 

{ 

if(c>=‘0’ && c<=‘9’) 

++ndigit[c-’0’]; 

else if(c==‘ ‘ ||c==‘\t’ || c==‘\n’) 

++nwhite; 
else 

++nother; 

} 

printf (“\n\n digits(Occurrence of 0 to 9 respectively ): \n”); 

f or(i=0; i< 10;++i) 

{ 

printf (“\t %f”,ndigit[i]); 

printf (“\n White space=%d , \n other = %d \n “,nwhite,nother); 

} 

} 

getch(); 

} 

Output: 

232 4 34 556 67 
00896T 

— 

_ 
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0469g 

A z 

digits(Occurrence of 0 to 9 respectively)= 

3 0 22324112 

whitespace=7 

other=2 

Problem 

1. Entire arrays can be processed with single instructions, without repetition. State True or False. 

2. If n is the dimension of an array, the entire array can be processed by incrementing the index from 

_to_. 

Array Name As An Expression 

If an array name is used by itself as an expression, then the value of the string is the array’s starting 
address. 

Example 

# include <stdio.h> 
main() 

{ 

int array[100]; 

printf (“The address of Y’array \” is %x \n “,array); 
printf (“The address of \”&array[0] \” is %x \n &array[0]); 

} 

Output: 

The address of “array “ is fe80 
The address of “&array[0]” is fe80 

Multidimensional Arrays 

(Two dimensional Arrays) 

Declaration Of An Array 

C as a language provides for arrays of arbitrary dimensions. A two dimensional array of size m rows by n 
columns is declared as follows : type array_name[m][n]; 

A two dimensional array, twodim of type int, with 3 rows and 4 columns is declared as follows : 

The array can be declared by passing values of number of rows and number of columns as subscript 
values. 

Example 

intaraiMl: 

Columns 



Initializing Arrays 

The values can also be initialized by forming group of initial values enclosed within braces. The values 
within an inner pair of braces will be assigned to the element of a row or all the values can be given in 
single braces sequentially. 

Example 

int array[3][4] = {{0, 1,2, 3}, {4, 5, 6, 7}, {8, 9,10,11}}; 

— 

_ 
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Or 

int array[3][4] = {0, 1,2, 3,4, 5, 6, 7, 8, 9, 10, 11}; 


Columns 


a 

0 

1 

2 

3 

0 

0 

1 

2 

3 

Rows 1 

4 

5 

6 

7 

2 

8 

9 

10 

11 


Processing An Array 

The array processing is done as in the one dimensional array. Since it is a two dimensional array we may 
need two variable to keep track and to process the data in the array. 

Example 

/* To find the Addition of two (r x c)matrix 7 
#include<stdio.h> 

#include<conio.h> 

main() 

{ 

int a[20][20],b[20][20],d[20][20],r,c,i,j; 
clrscr(); 

printffEnter rows and columns value:"); 
scanf("%d %d",&r,&c); 
printffEnter 1 st matrix valueAn"); 
for(i=0;i<r;i++) 

{ 

for(j=0;j<c;j++) 

{ 

scanf("%d",&a[i][j]); 

} 

} 

printffEnter 2nd matrix valueAn"); 
for(i=0;i<r;i++) 

{ 

for(j=0;j<c;j++) 

{ 

scanf("%d",&b[i][j]); 

} 

} 

printffAddition matrix An"); 
for(i=0;i<r;i++) 

{ 

for(j=0;j<c;j++) 

{ 

d[i][j]=a[i]0]+b[i]0]; 

printf("%d\t",d[i][j]); 

} 

printf("\n"); 

} 

getch(); 

} 

Output: 

Enter rows and columns value: 2 2 
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Enter 1st matrix value: 12 3 4 
Enter 2nd matrix value: 12 3 4 


Addition matrix: 

24 

68 

Note : 

(1) If there are too few values within a pair of braces, the remaining elements of that row will be 
assigned zeros. 

(2) If the number of values in each inner pair of braces exceeds the defined row size, it will result in a 
compilation error. 

While intializing a two dimensional array it is necessary to mention the second (column) dimension, 
whereas the first dimension (row) is optional. Thus, the declarations given below are perfectly acceptable. 

int arr[2][3]={12,34,23,45,56,45}; 
int arr[][3]={12,34,23,45,56,45}; 

However, the following declarations will never work. 

int arr[2][]={12,34,23,45,56,45}; 
int arr[][]={12,34,23,45,56,45}; 

Problem 

1. Indicate what values are assigned to the individual elements of the array, that is defined in the 
following statement: 

int p[2][4]={1,3,5,7}; 

2. Point out the errors if any, in the following program segment 
main() 

{ 

int tow_dim[][]={ 

2,4 

6,8 

}; 

printf(“%d”,tow_dim); 

} 

Character Arrays (Strings) 

Declaration Of An Array 

Array declaration is also done as same as normal array except for the specification of character data 
type. 

Example 

char a[5]; 

a 

0 12 3 4 

Initialization of character Arrays 

Character array can be initialized in two different ways. 

Firstly, they may initialize in the same way as the numeric array are initialized, 
char a[5] = {'H','a','r','i','\0'}; 

(i.e.) by specifying character constants for each of the values. When initializing character by character, 
the null character ('\0') should also be specified. 

Secondly, character array can also be initialized as follows, 
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char a[5] ="Hari"; 


This type of initialization will include a provision for null character, which is automatically added at the end 
of the string. 


a 

H 

a 

r 

i 

U> 


0 

1 

2 

3 

4 


Processing An Array 

Character arrays are different from the numerical array. The entire character string can be entered from 
the terminal and placed in a character array. Whereas numeric arrays can be input element by element 
only. Same is the case with output also. The entire string can be output using printf () function whereas 
an integer array can be output element by element only. 

Example 

#include<stdio.h> 

#include<string.h> 
main () 

{ 

char a[5] ="Hari"; 
int len; 
clrscr(); 

printf ("Name=%s\n",a); 
len=strlen(a); 
printf ("\nLength=%d",len); 
getch (); 

} 

Output: 

Name = Hari 
Length = 4 

Example 

# include <stdio.h> 

# define SIZE 256 
main() 

{ 

char carray[SIZE]; 
int sub; 

printf (“Enter character string \n “); 
gets(carray); 

printf(“The array contains :%s \n carray); 
for(sub=0;(sub <SIZE) && (carray[sub] != ‘\0’);sub++) 
putchar(carray[sub]); 
putchar(‘\n’); 

printf(“\n\n Length of the string is %d “,sub); 

} 

Output: 

Enter character string 
Hello 

The array contains : Hello 
Hello 

The length of the string is 5 

The scanfQ function reads the string of characters from the terminal and stores it beginning from the 
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starting position of the array. After it has read in all the characters, it places the null character at the end. 
All functions which process character strings like printf(), gets() and puts() expect this termination 
character. 

The following program given below illustrates how a character array can be processed. 

Example 

/* Reverse a string , stores it in a new string and display the reversed string 7 

# include <stdio.h> 

# define MAX_SIZE 10 
main() 

{ 

char word[MAX_SIZE+1 ],reverse[MAX_SIZE+1 ]; 
int str_size,i; 

/* Read in a string to be reversed into the array “word “ 7 
printf(“\n Enter a string, maximum size is %d MAX_SIZE); 
scanf(“%s”,word); 

/* Find the length of the word 7 
for(str_size=0;word[str_size] != ‘\0’;str_size ++) 
for(i=str_size;i>=0;i—) 
reverse[str_size-i]=word[i]; 

/*Add null at the end of the new string 7 
reverse[str_size+1 ]=‘\0’; 

/* Print the reversed string 7 
printf “\n\n The reversed string is %s “,reverse); 

} 

Output: 

Enter a string ,maximum size is 10: Malathi 
The reversed string is ihtalaM 

Example 

/* This program searches for a character in the string entered 7 

# include <stdio.h> 
main() 

{ 

char str[20],c; 
int i=0,n=0; 

printff \n Enter the string “); 
gets(str); 

printf(“ \n Enter the character “); 
scant (“%c “,&c); 
while(str[i] != ‘\0’) 

{ 

if (c== str[i]) 
n H—h, 

} 

printff \n The character appears %d times “,n); 

} 

Output: 

Enter the string : Hello world 

Enter the character: I 

The character appears 3 times 
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Problem 


1. Write a program to reverse a string without using a new string. 

2. What will be the output of the following program? 

main() 

{ 

char str[5]={ ‘H’,’e’,T,T,’o’); 
printf(“The string is %s “,str); 

} 

Two-Dimensional Character Arrays 

A two-dimensional array of characters may be declared as : char weeks[7][20]; A two-dimensional character 
array can also be initialized to a list of strings. This is shown below, 
char weeks[][20]={ 

“Monday”, 

“Tuesday 

“Wednesday 

“Thursday 

“Friday”, 

“Saturday “, 

“Sunday “}; 

As discussed earlier, an array’s starting address can be obtained by using the name without a subscript 
and also that two dimensional arrays can be viewed as being arrays of arrays. After the above array 
declaration, there will be an array of five character arrays, each of which contains 20 characters. Any one 
of these arrays can be addressed by using only the first dimension of the array. For example, to address 
the 20 elements of the third array, it can be written as: week[2]. This expression describes the name of 
an array and therefore has the value of the starting address (first element) of the array. 

To print the third string of the array, week, one can state, To print the third string of the array, week, one 
can state, printf( “ The third day of the week is %s”,week[2]); 

Example 

# include <stdio.h> 
main() 

{ 

char month[][30]= {“January “, 

“February “, 

“March “, 

“April “, 

“May “, 

“June “, 

“July “, 

“August “, 

“September “, 

“October “, 

“November “, 

“December “}; 

int mon_num; 

printf(“Enter the month number “); 
scanf(“%d”,&mon_num); 
if((mon_num>=0) && (mon_num <12)) 

{ 

printff \n Month corresponding to number %d is %s “,mon_num,month[mon_num-1]); 

} 
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else 



printf(“\n Invalid Month “); 

} 

Output: 

Enter the month number 4 

Month corresponding to number 4 is : April. 

Problem 

1. How can a list of strings be stored in a two dimensional array ? 

2. Consider a two dimensional character array, char week[7][15];. Write a statement for entering 
the string “Wednesday “ into the third string of the array week. 

Null Terminated Strings 


#include<string.h> should be used in string functions 


FUNCTIONS 

MEANING 

strcpy(s2,s1) 

Copies a string si into string s2. 

strcat(s1 ,s2) 

Concatenates s2 on to the end of si. 

strcmp(s1 ,s2) 

Compares si and s2 and Returns 0 if si and s2 are same; less than 

0 if si <s2; greater than 0 if si >s2. 

strchr(s1 ,ch) 

Returns a pointer to the first occurrence of ch in si. 

strcmpi(s1 ,s2) 

Compares si and s2." i" denotes ignore case. 

m=strlen(s1) 

find the length of string si and assign to m variable. 

strlwr(sl) 

Converts string si to lower case. 

strupr(sl) 

Converts string si to upper case. 

strrev(sl) 

reverse the string si and assign the string in string si. 

strstr(s1 ,s2) 

Returns a pointer to the first occurrence of s2 in si. 


Example 

Using strcpy() Funtions: 

/*To copy the string from one variable to another variable*/ 
#include<stdio.h> 

#include<string.h> 

main() 

{ 

char name[30],str[30]; 
clrscr(); 

printffEnter your name:"); 

gets(name); 

strcpy(str,name); 

printffThe copied string is:%s",str); 
getch(); 

} 

Output: 

Enter the name: meenakshi 
The copied string is:meenakshi 

Using strlen() & strrev() Functions 

/* To find the length of the string and reverse the string*/ 
#include<stdio.h> 

#include<string.h> 

main() 

{ 

char name[30]; 


92 
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int len; 



clrscr(); 

printffEnter your name:"); 
gets(name); 
len=strlen(name); 
strrev(name); 

printf("The length of the string is:%d\n",len); 
printf("The reversed string is:%s",name); 
getch(); 

} 

Output: 

Enter the name:Bharathi 
The length of the string is:8 
The reversed string is: ihtarahB 

Using strcpy( ),strcmp() & strrev() Funtions 

/*To Find the program whether the given string is Palindrome or not palindrome*/ 
#include<stdio.h> 

#include<string.h> 
main() 

{ 

char name[30],string[30],reverse[30]; 
clrscrQ; 

printf("Enter your name:"); 
gets(name); 
strcpy(string,name); 
strcpy(reverse,strrev(name)); 
if(strcmp(string,reverse)==0) 

{ 

printffthe string %s is Palindrome",string); 

} 

else 

{ 

printf("the string %s is not Palindrome",string); 

} 

getch(); 

} 

Outputl: 

Enter your name: Sudharsana 
The string Sudharsana is not palindrome 

Output 2: 

Enter your name:jsj 
The string jsj is palindrome 

Using strcmpi() Function 

/* Compares the two strings 7 
#include <string.h> 

#include <stdio.h> 
main() 

{ 

char valuel []="INDIA", value2[] = "india"; 
int ptr; 
clrscr(); 

ptr = strcmpi(value1, value2); 

— 
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if (ptr > 0) 



printf("value 1 is greater than value 2\n"); 
if (ptr < 0) 

printf("value 1 is less than value 2\n"); 
if (ptr == 0) 

printffvalue 1 equals value 2\n"); 
getch(); 

} 

Output: 

value 1 equals value 2. 

Using strupr() & strlwr() Funtions 

/* Converts a given string into upper case as well as lower case*/ 

#include<stdio.h> 

#include<string.h> 

main() 

{ 

char name[30]; 
clrscrQ; 

printf("Enter your name:"); 
gets(name); 

printf("The Uppercase string is:%s\n", strupr(name)); 
printffThe Lowercase string is:%s", strlwr(name)); 
getch(); 

} 

Output: 

Enter your name:Ruthra 

The Uppercase string is:RUTHRA 

The Lowercase string is:ruthra 

Using strcat() & strstr() &strchr( )Functions 

/* To check a character which is present in a given string and also concatenate the given two strings*/ 
#include<stdio.h> 

#include<string.h> 

main() 

{ 

char si [30],s2[30]; 
clrscr(); 

printffEnter the string:"); 
gets(sl); 

printf("Enter the another string:"); 

gets(s2); 

strcat(s1 ,s2); 

if(strchr("Hello",'e')) 

printf("e is in Hello\n"); 

if(strstr("hai everybody","hai")) 

printf("found hai\n"); 

printf("The concatenated string is:%s\n", si); 
getch(); 

} 

Output: 

Enter the string:jsc 

Enter the another string computer 
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e is in Hello 
found hai 

The concatenated string is:jsccomputer 


| SOLVED PROGRAMS 

v 


What will be the output of the following programs 


1. main() 

{ 

static int sub[5] = {10, 20, 30, 40, 50}; 
int i; 

for (i = 0; i <=4; i++); 
int i; 

for (i = 0; i <= 4; i++); 

{ 

if(i <=4) 

{ 

sub[i] = i * i; 
printf (“%d\n”, sub[i]); 

} 

} 

} 

3 Output: 

Error message: Expression syntax in function main 
Note : Correct the program 

2. main() 

{ 

int size = 10; 

int arrfSize]; 

for (i = 1; i <= size; i++) 

{ 

scant (“%d”, &arr[i]); 
printf (“\n%d”, arr[i]); 

} 

} 

3 Output: 

Error message: Expression syntax in function main 

3. main() 

{ 

static int n[3][3] = { 

2,4,3, 

6, 8, 5, 

3, 5, 1 

}; 

/* Assume that array begins at address 404 7 
printf (“%d %d %d", n, n[2], n[2][2]); 

} 

3 Output: 

404 416 1 


4. 


main() 

{ 

int n[3][3], i, j; 
static int m[3][3]; 
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for (i = 0; i < 3; i++) 

{ 

for (j = 0; j < 3; j++) 

printf (“\n %d %d”, n[i][j], m[i][j]); 

} 

} 


3 Output: 

1824 0 
1949 0 
8849 0 
28675 0 

7077 0 
1824 0 

- 8362 0 

5102 0 

- 28570 0 


5. main() 

{ 

static char city[20] = “Nagpur”; 
inf i = 0; 
while (city[i]) 

printf (“%c”, city[i++]); 

} 

3 Output: 

Nagpur 

6. main() 

{ 

static char city[20] = “Nagpur”; 
int i = 0; 


while (i[city]) 

printf (“%c\ city[i++]); 

} 

3 Output: 

Nagpur 

7. main() 

{ 

static int n[3][2][4] = { 

{ 

2, 1,4,7, 
2, 5, 8, 9 

}, 

{ 

8, 6, 4, 4 
2,5, 3, 5 

}, 

{ 

2,4, 5,6, 
1,9, 8, 7 


}, 

}; 

printf (“%d %d %d”, n[0][1][2], n[2][1][0], n[1][0][2]); 


} 


Arrays 
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O Output: 

Error: Declaration syntax error 

Attempt the following : 

1. Write a program to sort the elements 

> Program 

#include <stdio.h> 
main() 

{int a[10],n,i,j,s; 
clrscr(); 

printf("\n enter the no. of elements"); 

scanf("%d",&n); 

for(i=1 ;i<=n;i++) 

scanf("%d",&a[i]); 

for(i=1 ;i<=n;i++) 

printf("\n a[%d]->%d",i,a[i]); 

for(i=2;i<=n;i++) 

{H; 

while(j>=2) 

{if(a[j]<a[j-1 ]) 

{s=a[j]; 
a[j]=a[j-1 ]; 
a[j-1]=s; 

} 

j=j-i; 

} 

} 

printf("\n the sorted array is"); 
for(i=1 ;i<=n;i++) 
printf("\n a[%d]->%d",i,a[i]); 
getch(); 

} 

Z> Output: 

enter the no. of elements 5 
20 
30 
10 
40 
50 

a[1]->20 

a[2]->30 

a[3]->10 

a[4]->40 

a[5]->50 

the sorted array is 

a[1 ]->10 

a[2]->20 

a[3]->30 

a[4]->40 

a[5]->50 

2. Write a program to perform selection sort 

> Program 

— 


Arrays 
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#include <stdio.h> 
main() 

{int a[10],s; 
int n,i,j,k; 
clrscr(); 

printf("\n Enter the number of elements"); 
scanf("%d",&n); 

printf("\n The elements in the array are"); 
for(i=0;i<n;i++) 
scanf("%d",&a[i]); 
for(i=0;i<n;i++) 
printf("\n a[%d]->%d",i,a[i]); 
for(j=0;j<=n;j++) 

(N; 

for(i=j+1 ;i<=n;i++) 

{if(a[k]>a[i]) 

k=i; 

} 

if(k!=j) 

{ 

s=a[j]; 

a[j]=a[k]; 

a[k]=s; 

} 

} 

printf("\n sorted array is"); 

for(i=0;i<n;i++) 
printf("\n a[%d]->%d",i,a[i]); 
getch(); 
return 0; 

} 

O Output: 

Enter the number of elements 5 
The elements in the array are 20 
10 
40 
30 
50 

a[0]->20 

a[1 ]->10 

a[2]->40 

a[3]->30 

a[4]->50 

sorted array is 

a[0]->10 

a[1]->20 

a[2]->30 

a[3]->40 

a[4]->50 

3. Write a program to find the maximum and minimum values in a array and print the position 

> Program 

#include<stdio.h> 
main() 

— 

_ 
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{ 

int a[10],i; 

int small,b=0; 

int posl ,pos2=1 ,s=0; 

int m; 

clrscr(); 

printf("\n\n\t\t Enter the values :"); 
for(i=0;i<10;i++) 

{ 

scanf("%d",&a[i]); 

s=s+a[i]; 

} 

for(i=0;i<10;i++) 

{ 

if(a[i]>b) 

{ 

b=a[i]; 
posl=i+1; 

} 

} 

small=a[0]; 
for(i=1 ;i<10;i++) 

{ 

if (a[i]<small) 

{ 

small=a[i]; 
pos2=i+1; 

} 

} 

m=s/i; 

printf("\n\t The biggest no : %d ",b); 
printf("\n\t The smallest no: %d ".small); 
printf("\n\t The position of biggest no :%d",pos1); 
printf("\n\t The position of smallest no : %d",pos2); 
printf("\n\t The sum of numbers : %d",s); 
printf("\n\t The mean value : %d",m); 
getch(); 

} 

3 Output: 

Enter the values 
50 
70 
80 
10 
65 
75 
89 
45 
33 
58 


99 


The biggest no : 89 

The smallest no : 10 

The position of biggest no : 7 
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The position of smallest no : 4 
The sum of numbers : 575 
The mean value : 57 


4. Write a program to eleminate extra spaces from the given string. 

> Program 

#include<stdio.h> 

#include<conio.h> 
void main() 

{ 

int i,j,flag=0; 
char s[80]; 
clrscr(); 

printf("Enterthe String\n"); 

scanf("%[ A \n]",s); 

la: 

for(i=0;s[i]!='\0';i++) 

{ 

if(s[i]=='' && s[i+1]=='') 

{ 

if(s[i+2]—' ') 
flag=1; 

for(j=i+1 ;s[j]!='\0';j++) 

s[j]=s0+1]; 

s[j-1]='\0'; 

} 

} 

if(flag==1) 

{ 

flag=0; 
goto la; 

} 

printf("\n %s",s); 

} 

3 Output: 

joline software college 
joline software college 

5. Write a program to convertinto in the string 

> Program 

#include<stdio.h> 

main() 

{ 

chara[100],b[100]; 
int i; 

clrscr(); 

printffEnter the text with ; upto enter"); 

for(i=0;(a[i]=getchar())!='\n';i++); 

a[i]='\0'; 

for(i=0;a[i]!='\0';i++) 

{ 

if(a[i]—',*) 
b[i]=';'; 


too 


else 
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b[i]=a[i]; 

} 

b[i]='\0'; 

printf("The converted String\n"); 
for(i=0;b[i]!='\0';i++); 

{ 

puts(b); 

} 

getch(); 

} 

Z> Output: 

Enter the text with ; upto enter joline,software,college 

The converted String 

joline;software;college 

6. Write a program to accept a 3*3 matrix and find the total of all rows and columns 

> Program 

#include<stdio.h> 
main() 

{ 

int a[3][3],b[4][4],s1 [3],s2[3],d; 
inti.j; 
clrscr(); 

/* Accepting 3X3 Matrix 7 
for(i=0;i<3;i++) 

{ 

for(j=0;j<3;j++) 

{ 

scanf("%d",&a[i][j]); 

} 

} 

d=0; 
clrscr(); 

/* Sum of Row and Diagonal 7 
for(i=0;i<3;i++) 

{ 

si [i]=0; 
for(j=0;j<3;j++) 

{ 

printf("%d\t",a[i][j]); 
s1[i]=s1[i]+a[i][j]; 

if(i==j) 
d=d+a[i][j]; 

} 

printf("%d",s1[i]); 
printf("\n"); 

} 

printf("\n"); 

/* Sum of Columns 7 
for(j=0;j<3;j++) 

{ 

s2[j]=0; 
for(i=0;i<3;i++) 

{ 

— 

_ 
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s2[j]=s2[j]+a[i]U]; 

} 

} 

for(i=0;i<3;i++) 

printf("%d\t",s2[i]); 

printf("%d",d); 

/* Creating 4X4 Matrix 7 
for(i=0;i<3;i++) 

{ 

for(j=0;j<3;j++) 

{ 

b[i]0]=a[i][j]; 

} 

} 

for(i=0;i<3;i++) 

b[i][3]=s1[i]; 

for(i=0;i<3;i++) 

b[3][i]=s2[i]; 

b[3][3]=d; 

printf("\n\n\n"); 

printf("Resultant Matrix\n\n"); 

/* Printing of 4 X 4 Matrix 7 
for(i=0;i<4;i++) 

{ 

for(j=0;j<4;j++) 

{ 

printf("%d\t”,b[i][j]); 

} 

printf("\n"); 

} 

} 

Z> Output: 

12 3 6 

4 5 6 15 

7 8 9 24 

12 15 18 15 

Resultant Matrix 

12 3 6 

4 5 6 15 

7 8 9 24 

12 15 18 15 

7. Write a program to merge two arrays 

> Program 

#include<stdio.h> 

main() 

{ 

char a[100],b[100],c[100]; 

intij; 

clrscr(); 

i=0; 

printf("\n\n\tENTER THE VALUES FOR FIRST ARRAY 

scanf("%c",&a[i]); 

while(a[i]!='\n') 

— 

102 """""""" =zzzz= 
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{ 

i++; 

scanf("%c",&a[i]); 

} 

a[i]='\0'; 

j=0; 

printf("\n\n\t ENTER THE VALUES FOR SECOND ARRAY :"); 

scanf("%c",&b[j]); 

while(b[j]!='\n') 

{ 

j++; 

scanf("%c",&b[j]); 

} 

b[j]='\0'; 

printf("\n\n\t THE MERGED ARRAY IS :"); 
i=0; 

while(a[i]!='\0') 

{ 

c[i]=a[i]; 

i++; 

} 

c[i]=' 

i++; 

j=0; 

while(b[j]!='\0') 

{ 

c[i]=b[j]; 

i++; 

j ++ 5 

} 

c[i]='\0'; 

printf("%s",c); 

getch(); 

} 

Z> Output: 

ENTER THE VALUES FOR FIRST ARRAY : JOLINE SOFTWARE 
ENTER THE VALUES FOR SECOND ARRAY : COLLEGE 
THE MERGED ARRAY IS : JOLINE SOFTWARE COLLEGE 

8. Write a program to sort the names 

> Program 

#include<stdio.h> 

#include<string.h> 

main() 

{ 

chara[10][20],b[20]; 

int i,j,n; 

clrscr(); 

printffEnter how many names"); 

scanf("%d",&n); 

for(i=0;i<n;i++) 

{ 

scanf("%s",a[i]); 

} 

— 

103 ---------------------- 
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for(i=0;i<n;i++) 

{ 

for(j=i+1 ;j<=n-1 ;j++) 

{ 

if(strcmp(a[i],a[j])>0) 

{ 

strcpy(b,a[i]); 

strcpy(a[i],a[j]); 

strcpy(a[j],b); 

} 

} 

} 

printf("\n The arranged string "); 
for(i=0;i<n;i++) 

{ 

printf("\n%s",a[i]); 

} 

getch(); 

} 

Z> Output: 

Enter how many names 5 

RAMESH 

SUNDAR 

MANI 

RAGHUL 

SAMUEL 

The arranged string 

MANI 

RAGHUL 

RAMESH 

SAMUEL 

SUNDAR 

9. The first difference D1 of a sequence A of N elements is obtained by subtracting each element is 
obtained by subtracting each element, except the last, from the next element in the array. The 
second difference D2 is defined as the first difference of D1, and so on. For example, if 
A: 1,2,4,7,11,16,22 then 
D1:1,2,3,4,5,6 
D2:1,1,1,1,1 
D3: 0,0,0,0 

Write a program that reads a sequence of 25 elements in an array and find its first,second, and 
third differences 

> Program 

#include<stdio.h> 
main() 

{ 

int a[25],d1 [24],d2[23],d3[22],i; 
printf(“Enter 25 elements\n”); 
for(i=0;i<=24;i++) 

scanf(“%d”,&a[i]); 
printf(“\nA:”) 
for(i=0;i<=24;i++) 
printf(“%d”,a[i]); 

printf (“\n\n ist,2nd and 3rd differences are An”); 

/* ' 
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printf(“\nD1 

for(i=0;i<=23;i++) 

{ 

d1[i] = a[i+1]-a[i]; 
printf(“%d”,d1 [i]); 

} 

printf(“\nD2:”); 

for(i=0;i<=22;i++) 

{ 

d2[i] = dl[i+l]-dl[i]; 
printf(“%d”,d2[i]); 

} 

printf(“\nD3:”); 
for(i=0;i<=21 ;i++) 

{ 

d3[i] = d2[i+1]-d2[i]; 
printf(“%d”,d3[i]); 

} 

} 

3 Output : 

Enter 25 elements 

124711 16 22 24567891012345626789 
A: 12471116 22 24567891012345626789 
1st, 2nd and 3rd differences are: 

D1: 1 2 3 4 5 6 -20 21111112-9 111 -4 41 11 
D2: 1 1 1 1 1 -26 22 -1 0 0 0 0 0 1 -11 10 0 0-58-300 
D3: 0 0 0 0 -27 48 -23 1 0 0 0 0 1 -12 21 -10 0 -5 13-11 3 0 


Arrays 


10. A common problem in statistics is that of generating frequency distribution of the given data. Assuming 
that the data consists of 50 possitive integers in the range of 1 to 25, write a program that prints the 
number of times each integer occurs in the data. 

> Program 

#include<stdio.h> 
main() 

{ 

intdata[50],i; 
static int freq[26]; 
printf(“Enterdata\n”); 
for(i=0;i<50;i++) 

{ 

scanf(“%d”,&data[i]); 
if(data[i] = 1 && data[i]<=25) 
freq[data[i]] = freq[data[i]]+1; 

} 

printf(“\nFrequency of occurence:\n”); 
for(i=1 ;i<26;i++) 

{ 

if(freq[i]!=0) 

printf(“%d - %d\n”,i,freq[i]); 

} 

3 Output : 

Enter Data 

1 1 1 2 2 2 3 3 3 4 4 4 4 4 4 4 4 45 45 45 45 22 22 22 22 

666666666622222221717171717 43 43 43 

— 

_ 
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Frequency of occurrence 

1 - 3 

2 -10 

3- 3 

4- 8 
6-10 
17-5 
22 - 4 
43-3 
45 - 4 

11. This program to check the given matrix is Unit matrix or not 

> Program 

# include<stdio.h> 
main() 

{ 

int m[10][10],size,i,j; 
int row,col; 
clrscr(); 

printf(“\n Enter Square matrix size:”); 
scanf(“%d”,&size); 
printf(“\nMatrix ElementsAn”); 
row=7; 

for(i=0;i<size;i++) 

{ 

col=5; 

for(j=0;j<size;j++) 

{ 

gotoxy(col,row); scanf(“%d”,&m[i][j]); 
col=col+5; 

} 

row=row+2; 

} 

for(i=0;i<size;i++) 

for(j=0;j<size;j++) 

if((i!=j && m[i][j]==0) || (i==j && m[i][j]==1)) 


Arrays 


else 

{ 

printf(“\n Given matrix is Not a Unit Matrix”); 

getch(); 

exit(0); 

} 

printf(“\n Given matrix is an unit matrix”); 
getch(); 

} 

3 Output: 

Enter Square matrix size:2 
Matrix Elements: 

1 0 

0 1 

Given matrix is an unit matrix 

12. An ACROSTIC is a 2-D character array that reads the same both across and downwards. Eg : 
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ROTAS —> 

| OPERA 

| TENET 

V AREPO 
SATOR 

is an ACROSTIC. 

> Program 

# include <stdio.h> 
void main() 

{ 

char acros[5][6]; 
int i,j; 

int flag = 1; /* given char array is an acrostic 7 

for(i=0;i<5;i++) 

{ 

printf(“Enter a string : “); 
scanf(“%s”,acros[i]); 

} 

for(i=0;i<5;i++) 

for(j=0;j<5;j++) 

{ 

if (acros[i][j] != acros[j][i]) 

{ 

flag = 0; 
break; 

} 

} 

if (flag) 

puts(“The given char array is an ACROSTIC\n”); 

else 

puts(“The given char array is NOT ACROSTIC\n”); 

} 

3 Output: 

Enter a string:rotas 
Enter a string :opera 
Enter a string:tenet 
Enter a string :arepo 
Enter a string:sator 

The given char array is an ACROSTIC 
13. This program to interchange the components of a vector 

> Program 

# include<stdio.h> 
main() 

{ 

int num[10],i,t; 
clrscr(); 

printf(“\nEnter 10 numbers one by one\n”); 
for(i=0;i<10;i++) 

scanf(“%d”,&num[i]); 

for(i=0;i<9;i+=2) 

{ 

— 
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t=num[i]; 

num[i]=num[i+1]; 

num[i+1]=t; 

} 

for(i=0;i<10;i++) 
pri ntf (“\n%d”, n u m[i]); 

} 

3 Output: 

Enter 10 numbers one by one 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

1 

4 
3 
6 

5 
8 
7 
10 
9 

14. Multiplication of two matrix 

> Program 

#include<stdio.h> 

main() 

{ 

int rl ,c1 ,r2,c2,a[20][20],b[20][20],d[20][20],i,j,k; 
clrscr(); 

printf("enter the rows &column values:"); 
scanf("%d %d %d %d",&r1 ,&c1 ,&r2,&c2); 
printf("enter 1 st matrix valueAn"); 
for(i=0;i<r1 ;i++) 

{ 

for(j=0;j<c1 ;j++) 

{ 

scanf("%d",&a[i][j]); 

} 

} 

printf("enter 2nd matrix valueAn"); 
for(i=0;i<r2;i++) 

{ 

for(j=0;j<c2;j++) 

{ 

scanf("%d",&b[i][j]); 
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} 

} 

printffresultant matrix:\n"); 
for(i=0;i<r1 ;i++) 

{ 

for(j=0;j<c2;j++) 

{ 

d[i]0]=O; 

for(k=0;k<c2;k++) 

{ 

d[i]0]=d[i][j]+a[i][k]*b[k][j]; 

} 

printf("%d\t",d[i][j]); 

} 

printf("\n"); 

} 

getch(); 

} 

Z> Output: 

enter the rows &column values:2 2 2 2 
enter 1st matrix value: 

2 3 

4 1 

enter 2nd matrix value: 

1 2 

3 4 
resultant matrix: 

11 16 

7 12 



Excercise #1 

Write a program to count the number of words in a sentence. 

Excercise #2 

Wrtie a program to count number of vowels, consonants and other characters in a sentence. 

Excercise #3 

Write a program to count the number of occurrences of any two vowels in succession in a line of text. 
For example, in the following sentence: 

"Please allow a studious girl to read behavioural science" 

Such occurences are: 
ea, io, ea, io, ou, ie. 

Excercise #4 

Write a program to convert first character of every word into uppercase. 

Excercise #5 

To arrange N names in ascending order. 

Excercise #6 

Write a program to encrypt a sentence using the strategy of replacing a letter by the next letter in its 
collating sequence. Thus every A will be replaced by B, B will replaced by C and so on and finally Z will be 
replaced by A. Blanks are left undisturbed. 
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Excercise #7 

Write a program which takes a set of names of individuals and abbreviates the first, middle and other 
name except the last name by their first. For example RAMA RAO would become R.RAO. SURESH 
KUMAR SHARMA would become S.K.SHARMA. 

Excercise #8 

Write a program to count all occurences of a particular word in a paragraph. 

Exercise # 9 

Write a program to read the marks of all students in the class into an integer array. Print the average 
marks of the entire class. Also print all the marks that are above the average. 

( Hint: The maximum No. Of students may be 20) 

Exercise #10 

Accept five integers from the user in an integer array. Print them in the reverse order of storing. 

Exercise #11 

Write a program to accept the values into an integer array. Sort the array and then print the sorted array. 

Exercise #12 

Write a program to compute the sum of rows, columns and diagonals of a two - dimensional array, of 
dimensions 5x5. 

Exercise #13 

Write program to find the second maximum value of N numbers using array. 

Exercise #14 

Write a program to find the range value of N numbers ( Range = Maximum - Minimum ) 

Exercise #15 

Write a program to find the ascending order of N numbers. 

Exercise #16 

Write a program to find the transpose of a matrix. 

Exercise #17 

To find the maximum element of a matrix and print its locations details. 

Exercise #18 

Write a program to find the determinant value of a matrix. 

Exercise #19 

Write a function to find the norm of a matrix. The norm is defined as the square root of the sum of the 
squares of all elements in the matrix. 

Exercise # 20 

Write a program to calculate the elements of the Pascal triangle for N rows and print the results. 

1 

1 1 
1 2 1 
13 3 1 
1 4 6 4 1 
1 5 10 10 5 1 
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Functions 

Overview 

♦ Introduction 

♦ Types-Predefined Functions 

♦ Numeric functions 

♦ Single Character Functions 

♦ User defined Function 

♦ Steps writting in Functions 

♦ Function Declaration 

♦ Function calling 

♦ Function Definition 

♦ Function Reference 

♦ Parameter Passing 

♦ Category of functions 

♦ Storage Classes 

♦ Recursive Function 

Introduction 

A function is a self-contained program segment that carries out some specific, well-defined task. Functions 
break large computing tasks into smaller ones. C has been designed to make functions efficient and easy to use. 
C programs generally consist of many small functions rather than a few big ones. 

The use of functions avoids redundant programming of the same instructions can be placed within a 
single function, which can then accesses whenever it is needed. Moreover, a different set of data can be 
transferred to the function each time it is accesses. C supports the use of library functions, which are 
used to carry out a number of commonly used operations or calculations. Printf() and scanf() are examples 
of library functions. C also allows programmers to write their own functions for carrying out various 
individual tasks. 

Every C program consists of one or more functions. One of these functions must be the main. Program 
execution will always begin by carrying out the instructions in main. A function will carry out its intended 
action whenever it is “called “ from some other portion of the program. The same function can be 
accesses from different places within a program. Once the function has carried out its intended action, 
control will be returned to the point from which the function was accesses. 

Functions are divided into two major categories. They are 

1 PRE DEFINED 

2 USER DEFINED 

1. PRE DEFINED FUNCTIONS 

Pre defined functions are built in functions that are already defined and stored in header files, when we 
use a particular function we should include the header file.lt is also called as library functions. 

Pre defined functions are divided into 

1. Numeric Functions or Mathematical Functions. 

2. String Functions 

3. Character Functions. 
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NUMERIC FUNCTIONS 


Functions 


Mathematical functions are defined in the header file <math.h> before using math functions we should 

include the header file 

<math.h> 

abs: 

Returns the absolute value of a number,a number without its sign, 
syntax : abs(argument) 
example: abs(-25) 

Result : 25 

sqrt: 

Returns the square root of a number, 
syntax : sqrt(argument) 

Example : sqrt(25) 

Result : 5 

sin: 

Returns the sin value of an angle. 

Syntax : sin(argument) 

Example : sin(90) 

Result: 

The same format is applicable to find tan, cos values. 

log: 

Returns the logarithmic value of a number, 
syntax : log(argument) 

Example :log(10) 

Result :1 

floor: 

Returns the previous integer number to the given decimal value, 
syntax : floor(argument) 
example : floor(23.22) 

Result : 23 

ceil: 

Returns the next integer number to the given decimal value. 

Syntax : ceil(argument) 

Example : ceil(34.34) 

Result : 35 

pow: 

Returns the number raised to a power value, 
syntax : pow(argu1 ,argu2) 

argument 1 must be a number and argument 2 must be a power value. 

Example : pow(2,3) 

Result : 8 

SINGLE CHAR FUNCTIONS 


Functions used to handle many tasks on single character are called single character functions. 

If the value returned by the function is zero(O) then the condition is false and if it is a positive number then 
the condition is considered as true. 

HEADER FILE ctype.h 

isspace() - To check the char is space or not. 

Syntax : isspace(character) 

character may be any character constant or character variable. 

Example : isspacefc") 
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Result : any positive value.(true) 

isupper() - to check the given char is upper or not. 

Syntax : isupper(character) 

Example : isupperfc") 

Result : zero (0).(false) 

since c is not in upper case the condition becomes false 
and the function returned 0. 
islower() - to check the char is lower or not 
Syntax : islower(character) 

Example : islowerfc") 

Result : any positive value.(true) 

since c is in lower case the condition becomes true and 
the function returned 0. 

toupper() - It converts the given character into upper case. 

Syntax : toupper(character) 

Example : toupperfa") 

Result : A 

tolower() - It converts the given character into lower case. 

Syntax : tolower(character) 

Example : tolowerfA") 

Result : a 

isalpha() - To check whether the given character is an alphabet. 
Syntax : isalpha(character) 

Example : isalphafa") 

Result : any positive value(true) 

isdigit() - To check whether the given character is a numeric value. 
Syntax : isdigit(character) 

Example : isdigitfa") 

Result : O(false) 

Example 

#include<stdio.h> 

#include<ctype.h> 

main() 

{ 

char c; 
clrscr(); 

printffEnter a character\n"); 
c=getchar(); 

printf("isspace %d \n",isspace(c)); 
printf("isupper %d \n",isupper(c)); 
printffislower %d \n",islower(c)); 
printf("toupper %c \n",toupper(c)); 
printf("tolower %c \n",tolower(c)); 
printf("isalpha %d \n",isalpha(c)); 
printffisdigit %d \n",isdigit(c)); 
getch(); 

} 

— 
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Output: 

Enter a character 
r 

isspace 0 
isupper 0 
islower 8 
toupper R 
tolower r 
isalpha 8 
isdigitO 

user defined functions 


Functions 


{ - } 

In some instances the programs written may become too large and complex and as a result the task of 
debugging Resting and maintaining becomes difficult. If a program is divided into functional parts, then 
each part may be independently coded and later combined into a single unit. These subprograms are 
called functions. 

If a part of the program repeated is several times throughout the program then that part is separated and 
written as function. 

This function is called whereever necessary using function calls. 

Advantages 

♦ Functions make the program much easier to understand, debug and test. 

♦ It saves time and memory space 

Steps in writing Functions 

1. function declaration 

2. function calling 

3. function definition 

1. Function Declaration 

Every function must be declared before they are defined. If the function is written before the main() 
function then declaration is not necessary. 

syntax: returndatatype funcname(argument datatype,argument datatype...); 

Argument 

Any value passed to the function is called an argument. In the declaration part we should specify the type 
of data to be passed into the function. 

return value 

Any value returned from the function is called return value we should mention the data type of the value 
returned at the beginning of the function, function can return only one value. 

Example 

int add(int.int); 

The above example for function declaration shows that the function add receives two integer values and 
return an integer value. 

2. Calling the function 

A function can be accessed by specifying its function name followed by a list of arguments enclosed in 
parenthesis and separated by commas.If the function call doesn't require any arguments ,an empty pair 
of parenthesis must follow the function's name. The arguments present in the function call is called as 
actual arguments. 
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syntax: funcname(argument1 ,argument2..); 
argument may be constants variables . 

Example 

add(10,20); 

10,20 are actual arguments to the function add. 

3. Function Definition 

A program is a set of definitions of variables and functions. Communication between the functions is 
through arguments and values returned by the functions. 

A function definition has three principal components : 

• The first line, 

• The argument declarations and 

• The body of the function. 

Functions are defined as follows : 


return type function_name(argument list) /* first line 7 
definition_of_ argumentjist_members /* argument declarations 7 
{ 

local function variables; 

function executable statements; /* body of the function 7 

return(return value); 

} 

The first line of the function definition contains : The type specification of the value returned by the function. 
The return value can be char,int,or float. If the function does not return any value, the specified return 
value should be void. 

The function name, and (optionally) a set of formal arguments , separated by commas and enclosed in 
parenthesis. The type specification can be omitted if the function return an integer. The arguments (formal 
arguments) allow information to be transferred from the calling portion of the program to the function. The 
identifiers used as formal arguments are “local “ i.e., they are not recognized outside of the function. All the 
formal arguments are declared following the first line. Each formal argument must be of the same data type 
as the data type it receives from the calling portion of the program. 

The body of the function defines the action to be taken by the function. The return statement is the 
mechanism used for returning a value from the called function to its caller. The return statement also 
causes control to the returned to the point from which the function was accessed. Any expression can 
follow return i.e., return expression;. 

The value of expression is returned to the calling portion of the program. The expression will be converted 
to the return type of the function if necessary. A function can return only one value to the calling portion of the 
program via return. The return statement simply causes control to revert back to the calling portion. No 
separate return statement is necessary to send back the control. When the closing brace (}) of the called 
function is encountered the control is returned to the calling function. 

Example 

# include <stdio.h> 

/* To sum two numbers and return the sum to the main program 7 
main() 

{ 

int addnum(int,int); /* Function Declaration 7 
int sum,a,b; 

printff \n Enter two number to be summed :”); 
scanf(“%d %d”,&a,&b); 

— 
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sum=addnum(a,b); /* Function Call 7 
printf(“\n The sum of %d and % d is %d “,a,b,sum); 
getch(); 

} 

int addnum(int numl ,int num2) /* Function Definition 7 

{ 

int tot; 

tot=num1+num2; 
return(tot); 

} 

Output: 

Enter two numbers to be summed :12,13 
The sum of 12 and 13 is 25 

The above program consists of two functions, 

• The required main function 

• The programmer defined function addnum, which sums the two values 

The function main reads in two integer values, and assigns them to a and b. Then, main calls addnum, 
transferring the integer values a and b receiving their sum. The sum is then displayed and the program 
terminates. 

The integer values are transferred via the arguments numl and num2, and their sum tot is returned to 
the calling portion of the program via the return statement. 

The following examples illustrates the parts of the function definition. 

Example 

# include <stdio.h> 
main() 

{ 

char lower,upper; 

printf(“Please enter a lower-case character:”); 
scanf(“%c”,&lower); 
upper=lower_to_upper(lower); 

printf(“\n The upper case equivalent is % c\n\n “,upper); 

} 

char lower_to_upper(char cl) /* converts a lower-case character to upper case 7 

{ 

char c2; 

c2=(c1>=‘a’ && c1<=‘z’) ? (‘A’+cl-’a’) :c1; 
return(c2); 

} 

Output: 

Please enter a lower-case character: g 
The upper case equivalent is G 

These are just the functions, they can be called from the main() function : 

Example 

void maximum(int x,int y) /* determine the larger of two quantites 7 

{ 

int z; 

z=(x>y)?x :y; 

printf(“\n\n Maximum value= %d “,z); 
return; 

} 

— 
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Example 

factorial(int n) 

/* calculate the factorial of n 7 

{ 

inti; 

long int prod=i; 
if(n>1) 

{ 

for(i=2;i<=n;++i) 
prod *=i; 
return(prod); 

} 

} 

Problem 

1. What is a function ? 

2. State several advantages to the use of functions ? 

3. Is this a correctly written function 
sqr(a); 
int a; 

{ 

return(a*a); 

} 

4. To return the control back to the calling function the keyword return must be used. State True or 
False. 

5. What is the purpose of void in a function definition ? 

6. A function may contain more than one return statement. State True or False. 

Function Reference 

A function can be accessed (i.e., called) by specifying its name, followed by a list of arguments enclosed 
in parenthesis and separated by commas. If the function call doesn’t require any arguments, an empty 
pair of parenthesis must follow the function’s name. 

The arguments appearing in the function call are referred to as actual arguments. The actual arguments 
may be expressed as constants, single variables, or more complex expressions. The number of actual 
arguments must be the same as the number of formal arguments. Each actual argument must be of the 
same data type as its corresponding formal argument. 

Example 

# include <stdio.h> 
main() 

{ 

int maximum(int,int); 
int a,b,c,d; 

/* read the integer quantities 7 
printf(“\n a=“); 
scanf(“%d”,&a); 
printf(“\n b=“); 
scanf(“%d”,&b); 
printf(“\n c=“); 
scanf(“%d”,&c); 

/* calcualte and display the maximum value 7 
d=maximum(a,b);' 

printf(“\n\n maximum =%d”,maximum(c,d)); 
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} 

int maximum(int x,int y) 

/* determine the larger of two quantities 7 

{ 

int z; 

z=(x>=y)?x:y; 

return(z); 

} 

Output: 

a=10 

b=20 

c=30 

maximum=30 


Functions 


Problem 

1. When a function is accessed, the name of the actual arguments must agree with names of 
corresponding formal arguments. State True or False. 

2. Can a function be called from more than one place within a program ? 

Parameter Passing 

There are two modes whereby an argument can be passed. These two modes are Call By Value and 
Call By Reference. 

In C, all function arguments are passed by value. This means that the called function is given the values 
of its arguments in temporary variables rather than the original. This means that the supplied variable’s 
name is passed to the function, and not the variable itself. 

When a single value is passed to a function via an actual argument, the value of the actual argument is 
copied into the function. Therefore, the value of the corresponding formal argument can be altered within 
the function, but the value of the actual argument will not change. 

Example 

# include <stdio.h> 
main() 

{ 

void simplefunc(int,int,int); 

void print_ints(int,int,int,int); 

intx,y,z; 

x=4; 

y=5; 

z=6; 

printf(“The values before calling the function \n “); 

print_ints(x,y,z,(x+y+z)); 

simplefunc(x,y,z); 

printffThe values after calling the function \n “); 
print_ints(x,y,z,(x+y+z)); 

} 

void simplefunc(int a,int b,int c) 

{ 

int total; 

total = ( h— i-a)+(++b)+(H—re), 

printf(“The values from the function after being modified “); 
print_ints(a,b,c,total); 

} 

void print_ints(int nl ,int n2,int n3,int n4) 


118 


•] Easy Way to Learn C Programming] 













Chapter 5 • ///////////////////////////////////////////////////////// zzz 

{ 

printf(“\n %d %d %d %d \n “,n1 ,n2,n3,n4); 

} 

Output: 

The values before calling the function 
456 15 

The values from the function after being modified 
56 7 18 

The values after calling the function 
456 15 


Functions 


Compared to single valued entities, arrays are passed differently. If an array name is specified as an 
actual argument, the individual array elements are not copied to the function. Instead, the location of the 
array (i.e., the location of the first element) is passed to the function. Thus, any alternation to an array 
element within the function will carry over to the calling routine. 

Problem 


1. When an array is passed as an argument to a function ,what gets actually passed ? 

(a) the address of the array 

(b) the values of elements of the array 

(c) the address of the first element of the array 

(d) the number of elements of the array 

2. A Function can still be useful even if no arguments are passed to it and the function doesn't return 
any value ,state True or False. 

Category of functions 

A function depending on whether arguments are present or not and whether a value is returned or not 
may belongs to one of the following categories. 

1) without argument without return tye 

2) without argument with return type 

3) with argument without return tye 

4) with argument with return type 

No argument and No return values 

In this type the function does not receive any data from the calling function , and it does not return a value. 
There is no data transfer between the calling function and the called function. 


Example 

#include<stdio.h> 

main() 

{ 

void test(); /*function declaration*/ 
clrscr(); 

test(); /*function call*/ 

test(); /*function call*/ 

getch(); 

} 


void test() /*funcition definition*/ 


{ 


printf("\n Function has been called"); 


} 

Output: 

Function has been called 
Function has been called 
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In this type of functions the calling function provide some data to the called function and the calling 
function does not receive any value from the called function. 

Example 

#include<stdio.h> 

main() 

{ 

void line(int); /*function declaration*/ 
clrscr(); 

line(60); ^function call*/ 

printf("\nTest for function call\n"); 
line(60); /*function call7 

printf("\nTest Succeeded\n"); 
line(15); 
getch(); 

} 

void line(int b) 

{ 

int i=0; 

for(i = 0;i<=b;i++) 
printf("%c",'-'); 

} 

Output: 


Test for function call 


Test succeeded 


Note: The number of actual arguments and the data type of actual arguments must be the same as that 
of the formal arguments. 

Function without argument and with return value 

In this method the function returns some data to the called function and it does not receive any value from 
the calling function. 

Example 

#include<stdio.h> 

main() 

{ 

int add(); /*function declaration*/ 

int r; 

clrscr(); 

r=add(); /*function call*/ 

printf("%d",r); 

printf("%d",add()); /*function call is present in the printf()*/ 
getch(); 

} 

int add() /*function definition*/ 

{ 

int a,b,c; 

printf("\n enter two numbers"); 
scanf("%d %d",&a,&b); 
c=a+b; 
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return(c); 

} 

Output 

enter two numbers 56 67 
123 

enter two numbers 67 45 
112 


Function with argument and with return value 

In this method the function receives some data from the calling function(main()) and send some value 
to the calling function(main()). 


Example 

#include<stdio.h> 

main() 

{ 

int add(int,int); /*function declaration*/ 

int a,b,r; 

clrscr(); 

printf("\n enter two numbers"); 

scanf("%d %d",&a,&b); 

r=add(a,b); /*function call*/ 

printf("%d",r); 

getch(); 

} 

int add(int x, int y) /*function definition*/ 

{ 

int c; 

c=x+y; 

return(c); 

} 

Output: 

enter two numbers 56 67 
123 

Example 

#include <stdio.h> 
main() 

{ 

double power(float.int); /* function Declarations*/ 
int exponent; 
float number; 

printf(“\n Please enter a number”); 
scanf(“%f”,&number); 

printf(“\n please enter a non-negative integral power”); 

scanf(“%d”,&exponent); 

if(exponent<0) 

printf(“\n \n %f raised to the power %d is %f”,number,exponent,power(number,exponent)); 

} 

/* function to raise I to the power X*/ 
double power (float base, int pow) 

{ 

double result; 

for(result=1.0;pow>0;—pow) 
result=result*base; 
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return(result); 

} 

Output: 

Please enter a number: 2 
Please enter a non-negative number :3 
2.000000 raise to the power 3 is 8.000000 

As mentioned earlier the use of keyword void for the return data-type in the function definition indicates 
that the function does not return anything. Function declarations may also include void in argument list ,in 
both function definition and declarations ,to indicate that a function does not require arguments .The 
general form for this type of functions is ,data_type func_name(void). 

Example 

#include <stdio.h> 
main() 

{ 

double compjnt(void); 
double power(float.int); 

printf(“\n The Final amount is Rs.%f”,comp_int()); 

} 

double compjnt(void) 

/*To calculate the final amount compound interest*/ 

{ 

intyear; 

float principle,rate,i; 
double tot_amt; 

printf(“\n Enter the principle amount”); 

scanf(“%f”,&principle); 

printf(“Enterthe rate interest”); 

scanf(“%f”,&rate); 

printf(“Enter the number of year”); 

scanf(“%d”,&year); 

/* The compound interest is principle * (1+rate/100) year*/ 
i=rate/100; 

tot_amt=principal * power((1+i),year); 
return tot_amt; 

} 

double power(float basejnt pow) 

/* Function to raise base to the power pow*/ 

{ 

double result; 

for(result=1.0;pow>0;—pow) 
result=result*base; 
return(result); 

} 

Output: 

Enter the principal amount: 1000 
Enter the rate of interest :10 
Enter the number of years : 3 
The final amount is Fts.1331.000005 

ANSI I standard allows each of the argument data types within a function declarations to be followed by an 

argument name ,that is, data-type name(type 1 arg1,arg2.,type n argn); where argl ,arg2....argn 

are the names of the arguments .Function declarations in the form are called function prototypes .The 
names of the arguments need not to be declared else where in the program since these are dummy 
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arguments names recognised only within the declarations .Function prototypes facilitate error checking 
between the calls to a function and the corresponding function definition. 


Example 

# include <stdio.h> 

#define MAXLINE 1000 

/*Function proto types 7 

int getline(char line[],int max); 

int strindex(char source[],char searchfor[]); 

/* A program to print each line of its input that contains a particular pattern or string of characters 7 
main() 

{ 

charline[MAXLINE]; 

char pattern[80]; /* pattern to search for 7 
intfound=0; 

printf(“Enter the pattern to be searched among different lines : \n “); 
scanf(“%s”, pattern); 

printf(“Enter the lines to be searched : \n “); 
while(getline(line, MAXLINE)>0) 

{ 

if(strindex(line,pattern)>=0) 

{ 

printf(“%s”,line); 

found++; 

} 

} 

printf(“\n No. of lines in which the pattern was found are : %d”,found); 

} 

/* Input line into s, return length 7 

intgetline(s,lim) 

char s[]; 

int lim; 

{ 

int c,i; 

1 = 0 ; 
lim—; 

while(lim>0) 

{ 

c=getchar(); 
if(c==EOF || c== ‘\n’) 
break; 
s[i]=c; 

I++; 

—lim; 

} 

if(c== ‘\n’) 
s[i++]=c; 
s[i]=‘\0’; 
return I; 

} 

/* Returns the position of pattern in string, -1 if none 7 
int strindex(s,t) 
char s[],tQ; 

{ 
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int i,j,k; 

for(i=0;s[i] != ‘\0’;l++) 

{ 

for(j=i,k=0;t[k] != ‘\0’ && s[j]==t[k];j++,k++) 
if(k>0 && t[k]==‘\0’) 
return i; 

} 

return -i; 

} 

Output: 

Enter the pattern to be searched among different lines; 
I is Infotech Ltd 

Enter the lines to be searched; 

We belong to lis Infotech Ltd 
Welbelong to IIS Infotech Ltd 
IIS Infortech Ltd 
IIS Infortech Ltd 

No of lines in which the pattern was found are : 2 

Problem 


Functions 


1. Explain the meaning of the following function declaration : double f(double a, int b); 

2. What is the purpose of function prototyping ? 

3. Add the function declarations for the following skeletal program shown below. 
Main() 

{ 

double a,b,c; 
c=funct1 (a,b); 


} 

double funct1( int x,int y) 

{ 

} 

Storage Classes 

There are two different ways of characterizing variables. First, through data types and secondly through 
storage classes. Data type refers to the type of information represented by a variable, e.g., integer, floating 
-point, or character. On the other hand, storage class refers to the performence of a variable and its 
scope within the program. That is storage class dictates how, when and where storage will be allocated 
for the variable. Scope specifies the region of the source program where a variable is known and accessible. 
Closely associated with scope is the notation of the extent of a variable. The extent of a variable is the 
lifetime of the variable. This notation specifies when a variable comes into existence and when it expires. 
There are four different storage class specification in C: 

• Automatic 

• Extern 

• Static 

• Register 

The different storage classes are identified by the key word : 

• auto 

• extern 

• static 

• register 
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The storage class associated with a variable can sometimes be established simply by specifying location 
of the variable declaration within the program. The exact procedure for establishing a storage class for a 
variable depends upon the particular storage class, and the manner in which the program is organized. 


Variables 


Automatic Variables 


Automatic variables are always declared within a function and are local to the function in which they are 
declared; that is their scope is confined to that function. Any variable declared within a function is interpreted 
as an automatic variable unless a different storage-class specification is included within the declaration. 
The keyword auto is not required to be prefixed to each variable as local variables belong to the auto 
storage class. 

Example 

/* This program is to calculate the factorial. Within main, n is an automatic variable. Within factorial, 
I and prod are, as well as the formal argument n are automatic variables 7 

# include <stdio.h> 
main() 

{ 

long int n; 

long int factorial(n); 
printf(“\n Enter the number 
scanf(“%d”,&n); 
printf(“\n %ld”, factorial(n)); 

} 

long int factorial(int n) 

{ 

int I; 

long int prod =1; 
if(n>1) 

for(i=2;i<=n;++i) 
prod *=l; 
return(prod); 

} 

Output: 

Enter the number :5 
factorial = 120 

Automatic variables can also be declared within a block. In the following example, the variables x and y 
are valid only within the braces in which they are declared. 

Program 

# include <stdio.h> 
main() 

{ 

int a,b,c; 
a=11; 
if(a<20) 

{ 

int x,y; 


} 

/* x and y are not valid here 7 

} 

The variables a,b, and c may be used anywhere in the function, but the variables x and y may only be 
used within the inner braces. 
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Initial Values 


Functions 


Automatic variables initially have unpredictable values and should always be explicitly intialized before 
they are used. The initial values will always be reassigned each time the function is accessed. 

An automatic variable does not retain its value once the control is transferred out of its defining function. Any 
value assigned to an automatic variable within a function will be lost once the function is exited. 

External Variables 

External variables function as global variables. External variables are not confined to single functions. 
Their scope extends from the point of definition through the remainder of the program. Hence, they 
usually span two or more functions, and often an entire program. 

External variables retain their assigned values till the end of program. External variables are defined 
outside any function, and are thus, potentially available to many functions. Functions themselves are 
external, because C does not allow functions to be defined inside other functions. Since the external 
variables are recognized globally, an external variable can be assigned values within one function, and 
this value can be used within another function. 

The use of external variables provide an alternative for transferring information back and forth between 
functions. This enables transfer of multiple data items out of a function. 

Example 

/* This program illustrates external variable declaration and use 7 

# include <stdio.h> 

main() 

{ 

int auto_var; 
global_var=345; 
auto_var=function(global_var); 
printf(“%d %d \n “, auto_var,global_var); 

} 

int function (int argument) 

{ 

int private_var; 

/* global_var and private_var can be accessed in this function 7 

global_var=878; 

private_var=argument; 

return(private_var); 

} 

Output: 

345 878 

In the above example global_var may be referenced anywhere in this source, file either in main() or in the 
function names function(); 

The external storage class is used when a program is split into several functions that appear in separate 
files. When a program contains many functions, these functions are stored in multiple source files and 
are complied separately; then the functions are linked to form an executable program. External variables 
can be referenced by functions that are defined in different source files. This is done by defining the 
variables in the first file and then, explicitly declaring it in the second source file. When working external 
variables, the external variable definitions and external variable declarations should be distinguished. 

An external variable definition is written in the same manner as an ordinary variable declaration. It 
must appear outside of and usually before, the functions that access the external variables. An external 
variable definition will automatically allocate the required storage space (within the computer’s memory) 
for the external variables. The storage-class specifier extern is not required in an external variable definition. 


If a function requires an external variable that has been defined earlier in the program, then the function 
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may access the external variable freely without any special declaration within a function. If the function 
definition precedes the external variable definition, then the function must include a declaration for that 
external variable. 


An external variable declaration must begin with the storage class specifier extern. The name of the 
variable and its data type must agree with the corresponding external variable definition that appears outside 
of the function. Storage space will not be allocated as a result of external variable declaration. 

Initial Values 


Unlike automatic variables, external variables can be assigned initial values as a part of variable definition. 
The initial values must be expressed as constants rather than expressions. If they are not intialized 
explicitly, then the external variables are initially set to null(zero). 

The external variable declaration cannot include the assignment of initial values. The above program can 
be broken up into two source files and the external variable, global_var defined in the first file is referred 
by a function defined in the file, function.c. this is done by declaring the external variable with extern. 

Example 

/* write this main function in one file 7 
# include <stdio.h> 
int global_var; 

/* external variable 7 
main() 

{ 

int auto_var; 

global_var=345; 

auto_var=func(global_var); 

printf(“ %d %d \n,auto_var,global_var); 

} 

/* this function has to be written in another file 7 

extern int global_Var; /* external variable declared else where 7 

int func(int argument) 

{ 

int pirvate_var; 

/* global_Var and private_var can be accessed in this function 7 

global_var=878; 

private_var=argument; 

return(private_var); 

} 

Output: 

345 878 

Note : In the above example write the main function and the external function in two different files and 
make a project(.mark) file using the new option from the project menu in the visual workbench and 
include both the files. Build this project file and execute the .exe file. 

The placement of the statement: extern int global_var; is important even in the secondary source file 
because its placement indicates where the variable may be accessed. 

Problem 

1. An extern storage class variable is not available to the functions that precedes its definition , 
unless the variable is explicitly declared in these functions. State True or False 

2. The initial values of an external variable is_- 

3. When is the storage class extern used ? 

Static Variables 


Static variables are similar to external variables. Storage is allocated at compile time rather than at run 
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time. The variable remains for the duration of the program execution. A static variable is defined by 
preceding the variable type with the sotrage-class specifier static as, static int always_there; static 
variables are of two types. The type is dependent upon the location where they are declared i.e., static 
local and static global; 


Static local variables are those variables which are defined within individual functions. Static local variables 
have the same scope as automatic variables, i.e., they are local to the functions in which they are defined. 
Unlike automatic variables, static local variables retain their values through out the life of the program. 
Thus, if a function is exited and re-entered later, the static local variables retain their former values. This 
feature allows functions to retain information permanently throughout the execution of the program. 
However, they cannot be accessed outside of their defining function. 


Initial Values 


Static variables may be initialized when they are defined. The initializer ,must be a constant expression; 
the initilization is done only once, and the value is assigned when the program is compiled. In the absence 
of explicit initialization, static variables are initialized to zero. 

Example 

/* This program is to generate Fibonacci series using static variables. The fibonacci series is a 
sequence in which each number is equal to the sum of the previous two numbers 

1,1,2,3,5,8,13.7 

# include <stdio.h> 
main() 

{ 

long int fibonacci(int count); 
int count, n; 

printf(“How many Fibonacci numbers ?”); 
scanf(“%d”, &n); 
printf(“\n “); 

printf(“\n The first %d Fibonacci numbers : \n\n “,n); 
for(count=1 ;count<=n;count++) 
printff %ld”,fibonacci(count)); 

} 

long int fibonacci( int count) 

{ 

static long int fl =1 ,f2=1; 
long intf; 

f=(count<3) ? 1 :f1+f2; 
f2=f1; 
fi=f; 
return (f); 

} 

Output: 

How many Fibonacci numbers : 10 
The first 10 Fibonacci numbers 
1 1 2 3 5 8 13 21 34 55 


In the above example, the static variables, fl and f2 are each assigned an initial value of 1. These initial 
values are assigned only once at the beginning of the program execution. The subsequent values are 
retained between successive function calls, as they are assigned. 

Initilization of static variables should be done at the time of defining the variables. Static global variables 
are those external variables which can be defined to be static within a file. The scope of a static external 
variable will be the remainder of the file in which it is defined. It will not be recognized any where in the 
program. 
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Thus, the use of static external variables within a file permits a group of variables to be “hidden” from the 
remainder of a program. Other external variables having the same name can be defined in the remaining 
files. 


Register Variables 

A subset of registers are registered for register variables. A register declaration advises the computer 
that the variable in question will be heavily used. Register variables are stored in registers. Hence, register 
variables are more easily accessible when the program is executing and therefore are faster than automatic 
variables. Thus, these variables result in smaller and faster programs. 

Given below are examples of register variable declarations. 

register int loop_control; 
register char input_char; 

The number of registers registered for register variables differs from machine to machine , from none to 
as many as size. If more register variables are requested that there are machine registers available to 
hold them then the variables are treated as automatic variables. 


Initial Values 


Register variables, like automatic variables, containing no useful or pre-initialized values. Register variables 
should always be initialized before using them. Register variables may be used interchangeably with the 
same type of automatic variables except that the address of a register variable cannot be referenced. 

Recursive Functions 

Recursion is a process whereby a function calls itself repeatedly, until some specified condition has 
been satisfied. C is a recursive language; that is a function is permitted to call itself or call a parent ( or 
calling function). 

It is necessary that the conditions under which the function is called are different from one invocation to the 
next (e.g., the arguments to the function call are different). Some problems, are more easy defined recursively. 
For example, the definition of factorial is defined recursively as follows : n!=n*(n-1)! 

The following example illustrates the factorial function’s recursive nature. 

Program 

# include <stdio.h> 
main() 

{ 

long int factorial(int); 
int n; 

printf(“n=“); 

scanf(“%d”,&n); 

printf(“\n\n %d !=%ld \n”,n,factorial(n)); 

} 

long int factorial int number) 

{ 

if(number >1) 

return(number*factorial(number-1)); 

else 

return(l); 

} 

Output: 

n=10 

10 != 3628800 

In the above example , the function factorial) is called recursively. The argument to the function is one less 
than the value supplied. The value returned to the calling function is the value it returns, multiplied by the 
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number it was supplied, The recursion is stopped when it receives the number 1 as its input. 

The function calls will proceed in the following order: 

n!=n*(n-1)l 

(n-1)!=(n-1)*(n-2)! 

(n-2)!=(n-2)*(n-3)l 


2 != 2 * 1 ! 

The actual values will then be returned in the following reverse order: 

1 !=1 

2!=2*1 !=2*1=2 

31=3*21=3*2*1=6 

41=4*31=4*3*2*1=24 


n!=n*(n-1)!= 

If a recursive function contains local variables, a different set of local variables will be created during each 
call. Each set of values will be stored in the stack, so that they will be available as the recursive. Process 
‘unwinds’, i.e., as the various function calls are “popped” off the stack and executed. 


SOLVED PROGRAMS 

\ _ 

What will be the output of the following programs : 


1. main() 

{ 

int i = 45; 
float c; 
c = check( i); 
printf(“c = %f”,c); 

} 

check(ch) 
int ch; 

{ 

ch>=45 ? return(3.14) : return(6.28); 


} 

3 Output: 

c = 3.000000 


2. main() 

{ 

int i = 3,k,l; 

k=add(++i); 

l=add(i++); 

printf(“i=%d k =%d l=%d”,i,k,l); 

} 

add(ii) 
int ii; 

{ 


++ii; 

return(ii); 

} 

3 Output: 

i = 5 k = 5 I = 5 
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3. main() 

{ 

int i=135,a=135,k; 
k=function(!++i,!a++); 
printf(“i=%d a=%d k=%d”,i,a,k); 

} 

3 Output: 


i = 136 a = 136 k = 0 


4. main() 

{ 

void message(); 
int c; 

printf(“c before call = %d\n”,c); 

c=message(); 

printf(“c after call=%d”,c); 

} 

void message() 

{ 

printf(“Only he will survive who is C-fit”); 

} 

3 Output: 

Error message : Not an allowed type in function main 
Note : Correct this program and execute 

5. main() 

{ 

int p=23, f=24; 
packman (p,f); 
printf (“p=%df = %d”,p,f); 

} 

packman (q,h) 
int q,h; 

{ 

q = q + q; 

h = h + h; 
return (q); 
return (h); 

} 

3 Output: 

p = 23 f = 24 

6. main() 

{ 

float a = 3.14; 
int i = 99; 
pri (i, a); 
printit (a, i); 

} 

pri (i, a) 

{ 

printf (“i = %d a = %f\n”, i, a); 
printf (“a = %fi = %d\n\n”,a,i); 

} 

printit(a, i) 
float a; 
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{ 

printf(“a = %fi = %d\n”, a,i); 
printf (“i = %d a = %f\n\n”, i, a); 

} 

3 Output: 

i = 99 a = 0.000000 
a = 0.000000 i = 99 
a = 3.14 i = 99 
i = 99 a = 3.14 

7. main() 

{ 

int k = 35, z; 
z = check (k); 
printf(“z = %d”, z); 

} 

check(m) 

{ 

int m; 
if(m > 40) 

return (!m++); 

else 

return (!++m); 

} 

3 Output: 

Error message: Redclaration of ‘m’ in function check 
Note : Correct this program 

8. main() 

{ 

int i; 

printf (“In the year of lord\n”); 
for (i = 1; i <= 10; i++) 
main(); 

} 

3 Output: 

In the year of lord 
In the year of lord 
In the year of lord 
In the year of lord 


Functions 


Attempt the following : 

1. Write a program to reverse the string 

> Program 

^reverse a string*/ 
#include<stdio.h> 
#include<string.h> 
main() 

{ 

void rev(char []); 
char s[80]; 
clrscr(); 
gets(s); 
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rev(s); 

} 

void rev(char t[80]) 

{ 

int l,i; 

l=strlen(t); 

for(i=0;t[i]!=’\0';i++); 

if(l>0) 

{ 

jf(t[i]=='\0') 

{ 


putchar(t[i]); 

t[i]='\0'; 

rev(t); 

} 

} 

} 

O Output: 

COMPUTER 

RETUPMOC 

2. Write a program to pass a single dimensional array to a function 

> Program 

#include<stdio.h> 

#include<conio.h> 

main() 

{ 

void funl (int [],int); 

int i,j,a[]={34,52}; 

clrscr(); 

for(i=0;i<2;i++) 

printf("\n %d %u\n",a[i],&a[i]); 

funl (a,2); 

getch(); 

} 

void funl (int a[],int n) 

{ 

intij; 

printf("Withinfun"); 

for(i=0;i<2;i++) 

printf("\n %d %u\n",a[i],&a[i]); 

} 

0 Output 

34 56300 

52 56302 

Withinfun 
34 56300 

52 56302 


3. Two dates are entered through the keyboard in dd,mm,yy format. Write a program to find out the 
difference in these two dates in terms of number of days. 


> Program 

main() 
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int dl, ml, yl, d2, m2, y2, days, dm; 
days = 1; 
dm = 0; 

printf(“lnput first date(dd,mm,yy)”); 
scanf(“%d %d %d”, &d1, &m1, &y1); 
printfflnput second date (dd,mm,yy)”); 
scant (“%d %d %d”, &d2, &m2, &y2); 
dm = daysinmonth (ml, yl); 
while(l) 

{ 

days = days + 1; 
dl =d1 + 1; 
if (dl > dm) 

{ 

ml = ml + 1; 
dl = 1; 
if (ml > 12) 

{ 

ml = 1; 

yi =yi +1; 

} 

dm = daysinmonth (ml, yl); 

} 

if(d1 == d2 && ml == m2 && yl == y2) 
break; 

} 

printf(“\n\nDifference in Dates = %d”, days); 

} 

daysinmonth(m, y) 
int m,y; 

{ 

int dm; 

if (m == 1 || m == 3 || m == 5 || m == 7 || m == 8 || m == 10 || m == 12) 
dm = 31; 

if (m == 4 11 m == 6 11 m == 9 11 m == 11) 
dm = 30; 
if (m == 2) 

{ 

dm = 28; 

if((y%400 == 0) || (y% 100!= 0 && y % 4 == 0)) 
dm = 29; 

} 

return (dm); 

} 

3 Output : 

Input first date (dd, mm, yy) 01 01 1993 
Input second date (dd, mm, yy) 3112 1993 
Difference in Dates = 365 days 

4. Program to find the length of the string. 

> Program 

#include<stdio.h> 

#include<conio.h> 
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#include<string.h> 
void main() 

{ 

int len(char []); 
char k[35]; 

printf("Enter the string:"); 
gets(k); 

printf("\n Length of the given string is %d",len(k)); 
getch(); 

} 

int len(char s[]) 

{ 

int m=0,i; 

for(i=0;s[i]!='\0';i++) 

m++; 

return(m); 

} 

0 Output: 

Enter the string:Have a nice day 
Length of the given string is 15 

5. program to find length of the string using while loop 

> Program 

#include<stdio.h> 

main() 

{ 

int slen(char[30]); 
char st[30]; 
int an; 
clrscr(); 

printf("Enter the string : "); 

gets(st); 

an=slen(st); 

printf("length is %d\n",an); 
getch(); 

} 

/‘function to find length*/ 
int slen(chartx[30]) 

{ 

int le=0,i=0; 
while(tx[i]!='\0') 

{ 

i++; 
i@++ m , 

} 

tx[i]='\0'; 
return le; 

} 

O Output: 

Enter the string :good 
length is 4 

6. Program to print number of characters from left using function. 

> Program 
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#include<stdio.h> 

main() 

{ 

char t[20]; 
int no,j; 

void left(chart[],int no); 
clrscr(); 

printf("\n enter the string :"); 
gets(t); 

printf("\n enter the no of char:"); 

scanf("%d",&no); 

left(t,4); 

getch(); 

} 

void left(chart[],int no) 

{ 

printf("%s",t); 
for(int i=0;i<no;i++) 
printf("\n %c",t[i]); 

} 

3 Output: 

enter the string :Welcome To Jsc 
enter the no of char :4 
W 
e 

I 

c 

7. Program using arrays as arguments and to calculate the sum of the array. 

> Program 

#include<stdio.h> 

main() 

{ 

int no[5],i; 

int matadd(int no[5]); 
clrscr(); 

printf("Enterthe numberAn") 

for(i=0;i<5;i++) 

scanf("%d",&no[i]); 

printf("\n Addition=%d",matadd(no)); 

getch(); 

} 

/*function*/ 

int matadd(int no[5]) 

{ 

int s=0,i; 
for(i=0;i<5;i++) 
s=s+no[i]; 
return s; 

} 

3 Output: 

Enter the number: 

5 

7 

— 
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8 

2 

3 

Addition=25 

8. Function using string as argument. 
/*program to compare two strings.*/ 

> Program 

#include<stdio.h> 

main() 

{ 

int comp(char[30],char[30]); 
char st1[30],st2[30]; 
clrscr(); 

printf("enter the two string : \n"); 

gets(stl); 

gets(st2); 

printf("\n 1 = equal; 0=not equal"); 
printf("\n the result is %d",comp(st1,st2)); 
getch(); 

} 

int comp(char z[30],char y[30]) 

{ 

int k=0,i=0,j=0,le1 =0,le2=0,no=0; 
while(z[i]!='\0') 

{ 

i++; 
lei ++; 

} 

z[i]='\0'; 

i=0; 

while(y[i]!='\0') 

{ 

i++; 

Ie2++; 

} 

y[i]='\o'; 

if(le1==le2) 

{ 

for(j=0;j<le1 ;j++) 

{ 

if(y[j]==z[j]) 

no++; 

} 

if(no==le1) 

{ 

k = i; 

printf("\tEQUAL"); 

} 

else 

{ 

k = 0; 

printf("\tNOT EQUAL"); 

} 
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} 

return k; 

} 

O Output: 

enter the two string : 

good 

good 

1 = equal; 0=not equal EQUAL 
the result is 1 

9. Find the Average of two numbers 

/ * Example for forward declaration with function prototype 7 

> Program 

# include<stdio.h> 
main() 

{ 

int a,b; 
float avg; 

float average(intjnt); /* Function prototype 7 
clrscr(); 

printf(“\n Enter Two numbers”); 

scanf(“%d%d”,&a,&b); 

avg=average(a,b); 

printf(“\nAverage value is %5.2f”,avg); 
getch(); 

} 

/* End of main Function 7 
/* Sub function begin 7 
float average(int m, int n) 

{ 

float k; 

k=(float)(m+n)/2; 

return(k); 

} 

/* End of Sub function 7 

O Output: 

Enter Two numbers 100 50 
Average value is 75.00 

10. Find the sum of the series 

/* 1 -x+x2/2!-x3/3!+x4/4!-x5/5!+.+xn/n! 7 

> Program 

# include<stdio.h> 

# include<math.h> 
main() 

{ 

int x,n,i; 
float s=1; 
clrscr(); 

printf(“\n Enter x & n values:”); 
scanf(“%d%d”,&x,&n); 
for(i=1 ;i<=n;i++) 

{ 
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s+=pow(x,i)/Factorial(i); 

else 

s-=pow(x,i)/Factorial(i); 

} 

printf(“\n Output of the series=%f”,s); 

} 

/* Finding factorial value 7 
Factorial(int m) 

{ 

intj; 
int f=1; 

f° r (j=1 ;j<=m;j++) 

f=f*j; 

return(f); 

} 

0 Output: 

Enter x & n values 2 5 
Output of the series = 0.066662 

11. Addition of two matrix using function 

> Program 

# include<stdio.h> 
int rpos=6; 
main() 

{ 

int ml [10][10],m2[10][10],m3[10][10]; 

int i,j,s1 ,s2; 

clrscr(); 

printf(“\n Enter the size of the matrix:”); 

scanf(“%d%d”,&s1 ,&s2); 

printf(“\n First Matrix \n”); 

matinput(m1,s1,s2); 

printf(“\n Second Matrix \n”); 

matinput(m2,s1,s2); 

matadd(m1, m2, m3, si ,s2); 
printf(“\n Output matrix \n”); 
for(i=0;i<s1 ;i++) 

{ 

for(j=0;j<s2;j++) 

{ 

printf(“%d\t”,m3[i][j]); 

} 

printf(“\n”); 

getch(); 

} 

/* Inputting matrix elements 7 

matinput(mat,r,c) 

int mat[][10],r,c; 

{ 

int i,j,col; 
for(i=0;i<r;i++) 

{ 

col=5; 

f°r(j=0;j<c;j++) 
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{gotoxy(col,rpos); 

scanf(“%d”,&mat[i][j]); 

col=col+5; 

} 

rpos=rpos+1; 

} 

rpos+=3; 

return; 

} 

/* Adding matrix elements 7 
matadd(a,b,c,row,col) 
int a[][10],b[][10],c[][10],row,col; 

{ 

int i,j; 

for(i=0;i<row;i++) 
for(j=0;j<col;j++) 
c[i][j]=a[i][j]+b[i][j]; 
return; 

} 

O Output: 

Enter the size of the matrix: 2 2 

First Matrix 

12 3 4 

Second Matrix 

12 3 4 

Output Matrix 

2 4 

6 8 

12. Find the factorial value of a number. Using Recursive Function 

> Program 

#include<stdio.h> 

main() 

{ 

int n; 
clrscr(); 

printf(“\n Enter N value...”); 
scanf(“%d”,&n); 

printf(“\n Factorial value= %d”,fact(n)); 
getch(); 

} 

/* Recursive Function 7 
fact(int m) 

{ 

if(m==1) 

return(l); 

else 

return(m*fact(m-1)); 

} 

O Output: 

Enter N value... 5 
Factorial value = 120 

13. Find the Nth Position of the fibonnaci series 
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Using Recursive Function 

> Program 

# include<stdio.h> 
main() 

{ 

int n,s; 

printf(“\nGive the number Nth position of the fibonnaci seriesAn”); 

scanf(“%d”,&n); 

s=fib(n); 

printf(“\nSum of value=%d”,s); 

} 

fib(int m) 

{ 

if(m==1 || m==2) 

return(m); 

else 

return(fib(m-1 )+fib(m-2)); 

} 

O Output: 

Give the number Nth position of the fibonnaci series: 5 
Sum of value= 13 

14. This program to find the individual digit sum of a given number. Using Recursive Function 

> Program 

# include<stdio.h> 
main() 

{ 

long int n; 
clrscr(); 

printf(“\n Enter a number...”); 
scanf(“%ld”,&n); 

printf(“\n Individual digit sum of %ld is %d”,n,digitsum(n)); 
getch(); 

} 

/* Recursive Function 7 
digitsum(long int m) 

{ static long int sd=0; 
if(m==0) 
return(O); 
else 

sd=(m%10+digitsum(m/10)); 
return(sd); 

} 

O Output: 

Enter a number... 1234 
Individual digit sum of 10 

15. This program to Check the given number is armstrong or not .Using Recursive Function 

> Program 

# include<stdio.h> 

# include<math.h> 
main() 

{ 

int n,k; 
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clrscr(); 

printf(“\n Enter a number...”); 
scanf(“%d”,&n); 
k=armstrong(n); 
if(k==n) 

printf(“\n Armstrong”); 
else 

printf(“\n Not armstrong”); 
getch(); 

} 

/* Recursive Function 7 
armstrong(int m) 

{ 

if(m==0) 

return(O); 

else 

return(pow(m%10,3)+armstrong(m/10)); 

} 

Z> Output: 

Enter a number... 153 
Armstrong 



Exercise #1 

Write a function abs that return the absolute value of an integer that is passed as a parameter. 

Exercise #2 

The series of numbers 

1,1,2,3,5,8,13,21,. 

is known as the Fibonacci series. Each number is the sum of the two preceding numbers. Write a 
program that reads in an arbitrary number between 1 and 50, then calls a function check_fib() that 
checks if the number is a part of the Fibonacci series. The main() function should then print: “Number “ 
is/is not part of the Fibonacci series. 

A 5 digit positive number is entered through the keyboard, write a function to calculate sum of digits of the 
5 digit number. 

Exercise # 3 

Write a program that contains a function isbigger() that compares the values as there are read from the 
terminal against the previous value read. Only those values that are bigger than the previous value are 
printed. 

Exercise #4 

Write C function to evaluate the series : f(x) = 1+X2/21-X3/4!+ XN/N! 

Exercise #5 

Write C function to evaluate the series : sin(x)=X-X3/3!+X5/5!. 

Exercise #6 

Write a functions to add, subtract, multiply and divide two complex numbers (x+iy) and (a+ib). 

Exercise #7 

Write a function to validate the elements of a matrix of size n x n . The validation rules are: 

i) All diagonal entries should be positive. 

ii) The matrix should be symmetric. 
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iii) All the non-diagonal elements should be negative or zero. 


Exercise #8 

Write a function to data input giving an inventory list in the following format: 


column numbers 

I to 5 

6 to 8 

7 to 10 

II tO 16 


Information 

item_number 

Suppliercode 

Quantity 

cost/unit 


Valid range 

1 to 99999 
222 to 888 
1 to 9999 
>=5.0 and 500.00 


Functions 


Exercise #9 

Write a program to merge two different size arrays. (Output should be in descending Order) 

Exercise #10 

Write a function to find the norm of a matrix. The norm is defined as the square root of the sum of the 
squares of all elements in the matrix. 

Exercise #11 

Write a function to find the trace of a matrix. The trace is defined as the sum of the diagonal elements of the 
matrix. 

Exercise #12 

Write a recursive function to input a number and check whether it is prime or not. 

Exercise #13 

Write a recursive function to input a number and print its reverse order. 

Exercise #14 

Write a recursive function to convert binary number into decimal. 
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CHAPTER - 6 


Overview 

♦ Introduction 

♦ Assigning values for pointers 

♦ Classification of pointers 

♦ integer pointer 

♦ real pointer 

♦ string pointer 

♦ void pointer 

♦ null pointer 

♦ Pointer to an array 

♦ Pointer arithmetic 

♦ Pointers to function 

Introduction 

Pointers are an extremely powerful programming tool. They can make some things much easier, help 
improve your program's efficiency, and even allow you to handle unlimited amounts of data. For example, 
using pointers is one way to have a function modify a variable passed to it. It is also possible to use 
pointers to dynamically allocate memory, which means that you can write programs that can handle 
nearly unlimited amounts of data on the fly--you don't need to know, when you write the program, how 
much memory you need. 

In C we have using the variables and functions. Each variable is stored in a particular area of the memory 
(ROM), that memory location is known as address of the variable. By default the memory size for a 
variable is allocated at compile time. It is known as static memory allocation. 

A program which is using static memory allocation (like array) is not expandable at run time and waste of 
memory locations. By using functions we can passing arguments only by value. To avoid these problems 
C programming given a new concept Pointers. 

Pointer is one of the best and strongest features in C. Pointer provide an indirect method of accessing 
the variables 

What is pointer? 

Pointer is a variable which holds the address of another variable. By using this pointer variable we may 
call that particular memory location. 

In pointers there are two operators can be used. One is address of operator (&), another one is 
dereferencing operator or at the address operator (*). 

When we declare a variable we inform the compiler of two things, the name of the variable and the type 
of the variable. For example, we declare a variable of type integer with the name k by writing: 

int k; 

On seeing the "int" part of this statement the compiler sets aside 4 bytes of memory (on a PC) to hold the 
value of the integer. It also sets up a symbol table. In that table it adds the symbol k and the relative 
address in memory where those 4 bytes were set aside. 

Thus, later if we write: 
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k = 2; 

we expect that, at run time when this statement is executed, the value 2 will be placed in that memory 
location reserved for the storage of the value of k. 


In a sense there are two "values" associated with the variable k. One is the value of the integer stored 
there and the other the "value" of the memory location, i.e., the address of k. 


The pointer declaration looks like this: 
<variable_type> *<name>; 


SFor example, you could declare a pointer that stores the address of an integer with the following syntax: 
int *points_to_integer; 

Problem 


1. What is the meaning of the following declaration : int *px; 

2. Declare a pointer to a floating-point quantity and a pointer to a double-precision quantity 

3. _operator is used to obtain variable’s address. 

ASSIGNING VALUES FOR VARIABLES 


Pointers are assigned as the following way 

int a,*ptr; 
ptr=&a; 

Here a is a variable which holds the data, ptr is a pointer variable which holds any address of variable 

By using pointer we have follow these things 

♦ A variable is declared by giving it a type and a name (e.g. int k;) 

♦ A pointer variable is declared by giving it a type and a name (e.g. int *ptr) where the asterisk tells the 
compiler that the variable named ptr is a pointer variable and the type tells the compiler what type the 
pointer is to point to (integer in this case). 

♦ Once a variable is declared, we can get its address by preceding its name with the unary & operator, 
as in &k. 

♦ We can "dereference" a pointer, i.e. refer to the value of that which it points to, by using the unary 
operator as in *ptr. 

♦ An "lvalue" of a variable is the value of its address, i.e. where it is stored in memory. The "rvalue" of 
a variable is the value stored in that variable (at that address). 

CLASSIFICATION OF POINTER 


According to the Data type pointers are classified into five types 

1. integer pointer 

2. real pointer 

3. string pointer 

4. void pointer 

5. null pointer 

According to the pointer used in a program it divided into three types 

1. pointer to an array 

2. pointer to a function 

3. pointer to a structure 

ACCORDING TO DATATYPE 
integer pointer 

integer pointer accepts integer values and it allocates memory for 2 bytes to the pointer variable. Let's 
consider the following example. 

int a=10,*ptr; 
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1. When executina this command 


a 


ptr 


10 


-5623 


3030 3032 3034 3036 3038 3040 


3042 


3044 


Pointers 



3. Where val=*ptr 

That means the variable val holds the data at the address of ptr. * operator is known as dereferencing 
operator. 

The example program is given below 

Program 1 

#include<stdio.h> 
main() 

{ 

int a,*ptr; 

printffThe value of a=%d\n",a); 
printf("The value of &a=%u\n",&a); 
printf("The value of ptr=%u\n",ptr); 
printf("The value of *ptr=%d\n",*ptr); 
getch(); 
a=10; 

printf("The value of a=%d\n",a); 
printf("The value of &a=%u\n",&a); 
printf("The value of ptr=%u\n",ptr); 
printffThe value of *ptr=%d\n",*ptr); 
getch(); 

} 

Output: 

The value of a=-3483 
The value of &a=3042 
The value of ptr=3042 
The value of *ptr=-3483 

The value of a=10 
The value of &a=3042 
The value of ptr=3042 
The value of *ptr=10 

From the above program the variable occupies error value or garbage value before assign the value. 
After the execution of assigned value, the value of a is 10. but the memory addressing should not changes. 

float pointer 

consider the following example 
fl =31.4; 
addr=&f1; 
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val=*addr 

From this example we have two steps 

Step 1: 


Pointers 


fl =31.4; 

In our examples, we'll assume that a float requires 4 bytes. Depending on the computer's architecture, a 
float may require 2, 4, 8 or some other number of bytes. 


The illustration that shows 3.14 in the computer's memory diagram, it appears that "3" is stored in memory 
location 924, is stored in memory location 925, "1" in 926, and "4" in 927. Keep in mind that the 
computer actually uses an algorithm to convert the floating point number 3.14 into a set of ones and 
zeros. Each byte holds 8 ones or zeros. So, our 4 byte float is stored as 32 ones and zeros (8 per byte 
times 4 bytes). 

Step 2: 

addr= fl; 

Here the address of fl will be stored in the variable addr. 



addr=&f1; 


fl 


Step 3: 

val=*addr 

The variable val holds 3.14 by using ^dereferencing) oper ate^ 

Program 2 


.9, a , ■ .9, .9, 




#include<stdio.h> 

main() 

{ 

int a,*ptri; 
float b,*ptrf; 
clrscr(); 
ptri=&a; 
ptrf=&b; 

printff address of int poniter =%u\n",ptri); 
ptri++; 

printf("address of int poniter =%u\n",ptri); 
printf("address of float poniter =%u\n",ptrf); 
ptrf++; 

printf("address of float poniter =%u\n",ptrf); 
getch(); 

} 

Output: 

address of int poniter =22026 
address of int poniter =22028 
address of float poniter = 22046 
address of float pointer=22050 
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Description 

From the above program each pointer (integer pointer and float pointer) have 2 bytes of memory size. 
But it points to the next location integer moves to 2 byes because integer has 2 byte memory size, float 
pointer moves 4 bytes because memory size of float is 4 bytes 

String pointer 

When we declares a string in the way of using arrays, they are not expandable and very much loss of 
memory locations. The only solution for string to avoid wastage of memory is using pointers. 

Because of the "equivalence" of arrays and pointers, it is extremely common to refer to and manipulate 
strings as character pointers, or char *'s. It is so common, in fact, that it is easy to forget that strings are 
arrays, and to imagine that they're represented by pointers. 

From the following declaration 
char str[ ]= "hello from c pointers" 
char *str= "hello from c pointers" 

These two statements are given the same meaning, but the first statement using array concept and 
second statement using pointer concept 

Program 3 

#include<stdio.h> 

main() 

{ 

char a[]="hello from pointer"; 
char *ptr="hello from pointer"; 

/* two statements are valid 7 
printff string using array=%s\n",a); 
printff string using pointer=%s",ptr); 
getch(); 

} 

Output: 

hello from pointer 
hello from pointer 

Description 

These two statements are valid. By using array there is chance to wastage of memory and not expandable. 
But by using pointer it occupies many character without range and no memory wastage. 

A few of the implications in pointers 

1. Any function that manipulates a string will actually accept it as a char * argument. The caller may 
pass an array containing a string, but the function will receive a pointer to the array's (string's) first 
element (character). 

2. The %s format in printf expects a character pointer. 

3. Although you have to use strcpy to copy a string from one array to another, you can use simple 
pointer assignment to assign a string to a pointer. The string being assigned might either be in an 
array or pointed to by another pointer. 

4. Many programs manipulate strings exclusively using character pointers, never explicitly declaring 
any actual arrays. As long as these programs are careful to allocate appropriate memory for the 
strings, they're perfectly valid and correct. 

Void pointer 

It is also possible that the size of a pointer can vary depending on the data type of the object to which it 
points. Thus, as with integers where you can run into trouble attempting to assign a long integer to a 
variable of type short integer, you can run into trouble attempting to assign the values of pointers of 
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various types to pointer variables of other types. 


Pointers 


To minimize this problem, C provides for a pointer of type void. We can declare such a pointer by writing: 


void *vptr; 

Avoid pointer is sort of a generic pointer. For example, while C will not permit the comparison of a pointer 
to type integer with a pointer to type character, for example, either of these can be compared to a void 
pointer. Of course, as with other variables, casts can be used to convert from one type of pointer to 
another under the proper circumstances. 


Cast the pointers to integers into void pointers to make them compatible with the %p conversion 
specification. 


Null pointer 


There is one other value a pointer may have: it may be set to a null pointer. A null pointer is a special 
pointer value that is known not to point anywhere. What this means that no other valid pointer, to any 
other variable or array cell or anything else, will ever compare equal to a null pointer. 

The most straightforward way to "get" a null pointer in your program is by using the predefined constant 
NULL, which is defined for you by several standard header files, including <stdio.h>, <stdlib.h>, and 
<string.h>. To initialize a pointer to a null pointer, you might use code like 


#include <stdio.h> 
int *ip = NULL; 

and to test it for a null pointer before inspecting the value pointed to you might use code like 

if(ip != NULL) 

printf("%d\n", *ip); 

Problem 


1. The indirection operator can be applied to_type of operand. 

2. A C program contains the following statements 
int i,j=25; 

int *pi,*pj=&j; 

*pj=j+5; 

i=*Pj+5 

pi=pj; 

*pi=i+j; 

If the value assigned to i begins at address F9C and the value assigned to j begins at address 
F9E, then, What are the values of pi,pj,i,j at the end of the statements ? 

3. What happens when the dereferencing operator is applied to a pointer that has not been 
initialized ? 

4. What is the purpose of the data type included in the declaration ? 

5. The size of a pointer variable is_bytes. 

6. If a character type array is defined in terms of a pointer variable, can the individual array elements 
be initialized ? 

7. A string is constant pointer. State True or False. 

ACCORDING TO POINTER USED 


Pointer to an array 

Consider the following: 
int my_array[] = {1,23,17,4,-5,100}; 

Flere we have an array containing 6 integers. We refer to each of these integers by means of a subscript 
to my_array, i.e. using my_array[0] through my_array[5]. But, we could alternatively access them via a 
pointer as follows: 
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int *ptr; 

ptr = &my_array[0]; /* point our pointer at the first 
integer in our array 7 


Pointers 


And then we could print out our array either using the array notation or by dereferencing our pointer. The 
following code illustrates this: 


Program 

#include<stdio.h> 

main() 

{ 

int a[]={0,1,2,3,4,5,6,7,8,9}; 
int i,*ptr; 

ptr=a; /*pointer to 1 st elementV 

for(i=0;i<9;i++) 

{ 

printf("Address =%u value=%d",ptr,*ptr); 
ptr++; 

} 

getch(); 

} 

Output: 

Address =22046 value=0 
Address =22048 value=1 
Address =22050 value=2 
Address =22052 value=3 
Address =22054 value=4 
Address =22056 value=5 
Address =22058 value=6 
Address =22060 value=7 
Address =22062 value=8 
Address =22064 value=9 


Description 

Array is consecutive memory address in nature. From the above program pointer points the first element 
a[0] or a. when the pointer increased by one the pointer points to the next integer a[1] like that. The 
consecutive memory addresses are shown in output. 

Problem 


1. If int s[5] is a one dimensional array of integers, which of the following refers to the third element 
in the array? 

a. *(S+2) 

b. *(S+3) 

c. S+3 

d. S+2 

2. What are the differences between an array and a pointer ? 

3. Which of these are reasons for using pointers ? 

a. To manipulate parts of an array 

b. To refer to keywords such as for and if 

c. To return more than one value from a function 

d. To refer to particular programs more conveniently 

Pointer Arithmetic 


Let us consider why we need to identify the type of variable that a pointer points to, as in: 
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int *ptr; 

One reason for doing this is so that later, once ptr "points to" something, if we write: 
*ptr = 2; 


Pointers 


The compiler will know how many bytes to copy into that memory location pointed to by ptr. If ptr was 
declared as pointing to an integer, 4 bytes would be copied. Similarly for floats and doubles the appropriate 
number will be copied. But, defining the type that the pointer points to permits a number of other interesting 
ways a compiler can interpret code. For example, consider a block in memory consisting of ten integers 
in a row. That is, 40 bytes of memory are set aside to hold 10 integers. 


Now, let's say we point our integer pointer ptr at the first of these integers. Furthermore let's say that 
integer is located at memory location 100 (decimal). 


ptr + 1; 


Because the compiler "knows" this is a pointer (i.e. its value is an address) and that it points to an integer 
(its current address, 100, is the address of an integer), it adds 4 to ptr instead of 1, so the pointer "points 
to" the next integer, at memory location 104. Similarly, were the ptr declared as a pointer to a short, it 
would add 2 to it instead of 1. The same goes for other data types such as floats, doubles, or even user 
defined data types such as structures. This is obviously not the same kind of "addition" that we normally 
think of. In C it is referred to as addition using "pointer arithmetic". 

Similarly, since ++ptr and ptr++ are both equivalent to ptr + 1 (though the point in the program when ptr is 
incremented may be different), incrementing a pointer using the unary ++ operator, either pre- or post-, 
increments the address it stores by the amount sizeof(type) where "type" is the type of the object pointed 
to. (i.e. 4 for an integer). 

Problem 


1. Point out the errors, if any, in the following program segments : 
main() 

{ 

int a[]={4,2,9,3,16,4}; 
int *j,*k; 

j=a; 

k=a+4; 

j=j*2; 

k=k/2; 

} 

2. Add the missing statement for the following code to work. 
main() 

{ 

intj,*ptr; 

*ptr=35; 

printf(“%d %d “,*ptr,j); 

} 

Pointers to function 


There are many cases when we may want to alter a passed argument in the function and receive the 
new value back once to function has finished. 

Let's now consider pointers to functions as opposed to variables. This is an advanced feature which 
should be used with more than a little care. 

Pointers to functions enable you to tell any function which sub-ordinate function it should use to do its job. 
That means that you can plug in a new function in place of an old one just by passing a different parameter 
value to the function. 


By default the function passing argument by value only, if we want to pass the argument by reference we 
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do it with the help of pointer 
Consider the following example 

Val=sum(a,b); 
sum(int x,int y) 

{ 


} 

from the above example the are arguments a and b are passed only by the value. The value of a,b are 
copied into x,y. 
example 2 is 

Val=sum(&a,&b); 
sum(int *x,int *y) 

{ 


} 

from this example passed argument by reference not by value. The address of a is copied into x and 
address of b is copied into y. so that the variables x and y are pointing the variables a,b. 

Program 5 

#include<stdio.h> 
void swap(int *x,int *y) 

{ 

int c; 
c=*x; 

*x=*y; 

*y=c; 

} 

main() 

{ 

int a,b; 

printf("Entera,b\n"); 

scanf("%d%d",&a,&b); 

printf("Before swapping a=%d b=%d\n",a,b); 

swap(&a,&b); 

printf("after swapping a=%d b=%d\n",a,b); 
getch(); 

} 

Description 

The function swap has no return type so that it don't return any value to the main function. By using 
normal variables as a argument there is no swapping process because 

it passed arguments only by value. But by using pointer the address only passed to the subroutine so it 
changes value to a and b. without returning value. 

SOLVED PROGRAMS 

v J 

What will be the output of the following programs : 

1. main() 

{ 
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static char a[ ] = “BOMBAY”; 

char *b = “BOMBAY”; 

printf (“\n %d %d”, sizeof (a), sizeof (b)); 

} 

3 Output : 

7,2. 

2. main() 

{ 

static int a[ ] = {0, 1,2, 3, 4}; 

static int *p[ ] = {a, a + 1, a + 2, a + 3, a + 4}; 

int **ptr = p; 

printf (“%d %d\n”, a, *a); 

printf (“%d %d %d\n”, p, *p, **p); 

printf (“%d %d %d\n”, ptr, *ptr, **ptr); 

} 

3 Output: 

4040 

4144040 

4144040 

3. main() 

{ 

static int a[ ] = {0, 1,2, 3, 4}; 

static int *p[ ] = {a, a+ 1, a + 2, a + 3, a + 4}; 

int **ptr = p; 

ptr++; 

printf (“%d %d %d\n”, ptr - p, *ptr - a, **ptr); 
*ptr++; 

printf (“%d %d %d\n”, ptr - p, *ptr - a, **ptr); 
*++ptr; 

printf (“%d %d %d\n”, ptr - p, *ptr - a, **ptr); 
++*ptr; 

^ printf (%d %d %d\n”, ptr - p, *ptr - a, **ptr); 

3 Output: 

111 

222 

333 

344 

4. main() 

{ 

static int a[3] [3] = { 

1,2,3, 

4,5, 6, 

7,8,9 

}; 

int *ptr[3] = {a[0], a[1], a[2]}; 
int **ptr1 = ptr; 
int i; 

for (i = 0; i < = 2; i++) 
printf(“%d”, *ptr[i]); 
printf (“/n”); 
for (i = 0; i <= 2; i++); 
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printf (“%d”, *a[i]); 
printf (“\n”); 
for (i = 0; i < = 2; i++); 

{ 

printf (“%d”, **ptr1); 

ptr++; 

} 

} 

3 Output : 

LValue required in function main 
Note : Correct the program 

5. main() 

{ 

static int a[5] = {2, 4, 6, 8, 10}; 

int i, b = 5; 

for (i = 0; i < 5; i++) 

{ 

f(a[i], &b); 

printf (“%d %d\n”, a[i], b); 

} 

} 

f(x,y) 

int x, *y; 

{ 

x = *(y) +=2; 

} 

3 Output: 

2 7 

4 9 

6 11 

8 13 

10 15 

6. main() 

{ 

static char s[ ] = “Oinks Grunts and Guffaws”; 

printf (“%c\n”, *&s[2])); 

printf (“%s\n”, s + 5); 

printf (“%s\n”, s); 

printf (“%c\n”, *(s + 2)); 

printf (“%d\n”, s); 

3 Output: 

n 

Grunts and Guffaws 
Oinks Grunts and Guffaws 
n 

404 

Attempt the following : 

1. Write a program for pointer demonstration 

> Program 

#include<stdio.h> 

main() 
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{ 

intx.y; 

int *ptr; 

x=10; 

ptr=&x; 

y=*ptr; 

clrscr(); 

printf("\n\t."); 

printf("\n\t value of x is %d",x); 
printf("\n\t %d is stored at address %u",x,&x); 
printf("\n\t %d is stored at address %u",*&x,&x); 
printf("\n\t %d is stored at address %u",*ptr,ptr); 
printf("\n\t %d is stored at address %u",y,&*ptr); 
printf("\n\t %d is stored at address %u",ptr,&ptr); 
printf("\n\t %d is stored at address %u",y,&y); 

printf("\n\t."); 

*ptr=25; 

printf("\n now x %d",x); 
getch(); 

} 

Z> Output: 


value of x is 10 
10 is stored at address 5646 
10 is stored at address 5646 
10 is stored at address 5646 
10 is stored at address 5646 
-9080 is stored at address 56460 
10 is stored at address 56458 


Pointers 


now x 25 

2. Write a program to demonstrate pointer 

> Program 

#include <stdio.h> 

#include <conio.h> 
main() 

{ 

int *a,b[10]; 

b[0]=5; 

a=&b[0]; 

clrscr(); 

printf("%u\n",a); 

printf("%u\n",a+1); 

printf("%d\n",*a); 

printf("%d\n",*a+1); 

printf("%u\n",b); 

printf("%u\n",b+1); 

getch(); 

} 

0 Output: 

53178 

53180 

5 
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6 

53178 

53180 

3. Write a program to add two numbers using pointers 

> Program 

/*Function call by reference*/ 

#include<stdio.h> 

main() 

{ 

int sum(int *,int *); 
int a,b,s; 
clrscr(); 

printf("\n Enter A:"); 
scanf("%d",&a); 
printf("\n Enter B : 
scanf("%d",&b); 
s = sum(&a,&b); 
printf("\n The sum : %d",s); 
getch(); 
return; 

} 

int sum(int *x,int *y) 

{ 

returnfx + *y); 

} 

3 Output: 

Enter A: 20 
Enter B : 30 
The sum : 50 

4. Write a two dimensional array program using pointer notation 

> Program 

#include<stdio.h> 

main() 

{ 

int a[][2]={12,11,50,3},i,j,*p; 

clrscr(); 

p=&a[0][0]; 

for(i=0;i<2;i++) 

for(j=0;j<2;j++) 

printf("%d %u\n",a[i][j],&a[i][j]); 
for (i=0;i<4;i++) 
printf("%d %u\n",*(p+i),(p+i)); 
for(i=0;i<2;i++) 
for(j=0;j<2;j++) 

printf("%d %u\n",((p+i)+j),((p+i)+j)); 
getch(); 

} 

3 Output: 

12 56344 

11 56346 

50 56348 
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3 56350 

12 56344 

11 56346 

50 56350 

3 56348 

-9192 56344 
-9190 56346 
-9190 56346 
-9188 56348 

5. Passing pointers to functions. 

> Program 

#include<stdio.h> 

main() 

{ 

void fun 1 (int *,int); 

int a[]={12,11,50,3,5},i; 

clrscr(); 

for(i=0;i<5;i++) 

printf("%d %u\n",a[i],&a[i]); 

fun1(&a[0],5); 

getch(); 

} 

void fun 1 (int *p,int n) 

{ 

int i; 

for (i=0;i<n;i++) 
printf("%d %u\n",*(p+i),(p+i)); 

} 

3 Output: 


12 

56360 

11 

56362 

50 

56364 

3 

56366 

5 

56368 

12 

56360 

11 

56362 

50 

56364 

3 

56366 

5 

56368 


6. Write a program to demonstrate array of pointers 

> Program 

#include<stdio.h> 

main() 

{ 

int a[100],*p[100],i; 
clrscr(); 

printf("Enter the numbers \n"); 
for(i=0;i<10;i++) 

{ 
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scanf("%d",&a[i]); 

p[i]=&a[i]; 
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printf("\n\tAddress\tNumber\n"); 

for(i=0;i<10;i++) 

{ 

printf("\t%u\t%d\n",p[i],*p[i]); 

} 

getch(); 

} 

O Output: 

Enter the numbers 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

Address Number 
53178 1 
53180 2 
53182 3 
53184 4 
53186 5 
53188 6 
53190 7 
53192 8 
53194 9 
53196 10 

7. Write a Program for Finding the Second Maximum Using Pointers 

> Program 

#include<stdio.h> 

main() 

{ 

int i,m,max=0,sm=0; 

clrscr(); 

for(i=0;i<5;i++) 

{ 

scanf("%d",&m); 

if(m>max) 

{ 

sm=max; 

max=m; 

} 

if ((m<max) && (m>sm)) 

{ 

sm=m; 

} 

} 

printf("\n\n First: %d Second : %d\n",max,sm); 

} 

O Output: 

— 
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10 

30 

90 

20 

40 

First : 90 Second : 40 

8. Write a program to sort the numbers using pointers - desending order. 

> Program 

#include<stdio.h> 

#include<conio.h> 

main() 

{ 

int a[100],temp,*pa,*pb; 

pa=&a[0]; 

pb=&a[1]; 

clrscr(); 

printf("Enterthe values:"); 
for(pa=a;pa<a+10;pa++) 

{ 

scanf("%d",pa); 

} 

for(pa=a;pa<a+10;pa++) 

{ 

for(pb=a;pb<a+10;pb++) 

{ 

if(*pa>*pb) 

{ 

temp=*pa; 

*pa=*pb; 

*pb=temp; 

} 

} 

} 

printf("The sorted list\n"); 
for(pa=a;pa<a+10;pa++) 
printf("\n%d\n",*pa); 
getch(); 

} 

O Output: 

40 

50 

60 

70 

80 

90 

10 

20 

30 

100 

The sorted list 
100 
90 
80 

— 
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70 

60 

50 

40 

30 

20 

10 
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9. Write a program to sort the numbers - Ascending order also display the address of the elements. 

> Program 

#include<stdio.h> 

#include<conio.h> 

#define N 6 
main() 

{ 

int a[]={14,97,123,45,1,3}; 
int i,j,k,m,q,r,t; 
int *p[6],**ptr[6]; 
clrscr(); 
for(j=0;j<6;j++) 

p[j]=&a[j]; 

for(k=0;k<6;k++) 

ptr[k]=&p[k]; 

/*for(i=0;i<6;i++) 

printf(" [%d] = %d",i,**ptr[i]);7 

printff-\n"); 

printf(" Address of pointer\t\tPointer\t\tValue\n"); 

printf("-\n"); 

for(i=0;i<6;i++) 

printf(" %u\t\t\t%u\t\t%d\n",ptr[i],*ptr[i],**ptr[i]); 
for(q=0;q<5;q++) 
for(r=q+1 ;r<6;r++) 

{ 

if(**ptr[q] > **ptr[r]) 

{ 

t=**ptr[q]; 

**ptr[q]=**ptr[r]; 

**ptr[r]=t; 

} 

} 

printf("\n\n\t\tSorted values are:\n\n"); 

printff-\n"); 

printf("Address of po i n te r\t\t P o i n te r\t\t Va I u e\n"); 

printff--\n"); 

for(i=0;i<6;i++) 

{ 

printf(" %u\t\t\t%u\t\t %d\n",ptr[i],*ptr[i],**ptr[i]); 

} 

getch(); 

} 

Z> Output: 


Address of pointer Pointer 


Value 
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55944 

55924 

14 

55946 

55926 

97 

55948 

55928 

123 

55950 

55930 

45 

55952 

55932 

1 

55954 

55934 

3 


Sorted values are : 


Address of pointer Pointer 

Value 

55944 

55924 

1 

55946 

55926 

3 

55948 

55928 

14 

55950 

55930 

45 

55952 

55932 

97 

55954 

55934 

123 


12. Write a program to replace a part of a string with Given string 

> Program 

#include<stdio.h> 

main() 

{ 

char string[50],rplstr[20]; 

void repl(char *,int ,int ,char *); 

int m,n,l; 

clrscr(); 

ttlush(stdin); 

printf("EnterThe String\n"); 

gets(string); 

fflush(stdin); 

printf("Enter Starting Position\n"); 

scanf("%d",&m); 

ttlush(stdin); 

printf("Enter Number of Chrs. to Replaced"); 

scanf("%d",&n); 

fflush(stdin); 

printf("Enter Replace String\n"); 
gets(rplstr); 
repl(string,m,n,rplstr); 
printf("\n%s", string); 

} 

void repl(char *s1 ,int k,int I,char *s2) 

{ 

int i,j,p=0; 
for(i=0;i<k-1 ;i++); 

printf("i %d k %d I %d %c",i,k,l,s1 [i]); 
for(j=i;s2[p]!='\0';j++) 

{ 

si [j]=s2[p++]; 

printf("\n%d %c %d %c",j,s1 [j],i,s2[i]); 

} 

} 

O Output: 
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Enter The String 
Joline Software College 
Enter Starting Position 
8 

Enter Replace String 
Hardware 

Joline Hardware College 

13. Write a program to pass pointer array to a function 

> Program 

#include <stdio.h> 
main() 

{ 

intij; 

int*a[3]; 

void fun(int *a[3]); 

for(i=0;i<3;i++) 

a[i]=(int *)malloc(3*3*2); 

for(i=0;i<3;i++) 

for(j=0;j<3;j++) 

scanf("%d",(a[i]+j)); 

printf("\n"); 

for(i=0;i<3;i++) 

for(j=0;j<3;j++) 

printf("%u %d\n",*(a+i)+j,*(*(a+i)+j)); 
fun(a); 

} 

void fun(int*x[3]) 

{ 

Intij; 

for(i=0;i<3;i++) 

for(j=0;j<3;j++) 

printf("%u %d\n",*(x+i)+j,*(x[i]+j)); 

} 

Z> Output 

1650 1 

1652 2 
1654 3 
1674 4 
1676 5 
1678 6 
1698 7 
1700 8 
1702 9 
1650 1 

1652 2 
1654 3 
1674 4 
1676 5 
1678 6 
1698 7 
1700 8 
1702 9 
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14. Write a program to store values in an array. Print the values of the array and their address. 


> Program 

#include<stdio.h> 

main() 

{ 

void fun(int (*x)[3]); 
intij; 

int a[3][3]={ 

{1,2,3}, 

{4,5,6}, 

{7,8,9} 

}; 

clrscr(); 

printf(“Address value/n”); 
fun(a); 

} 

void fun(int (*x)[3]) 

{ 

intij; 

for(i=0;i<3;i++) 

for(j=0;j<3;j++) 

printf("%u %d\n",*(x+i)+j,*(*(x+i)+j)); 
getch(); 

} 

O Output 

Address Value 

56272 1 

56274 2 

56276 3 

56278 4 

56280 5 

56282 6 

56284 7 

56286 8 

56288 9 


15. Write a program to obtain the sum of the first ten terms of the following series using recursion. 

> Program 

#include<stdio.h> 
main() 

{ 

float x; 

float sum_series(); 
printf(“\nEnter value of x”); 
scanf(“%f”, &x); 

printf(“Sum of first 10 terms = %f”, sum_series(x)); 

} 

float sum_series(x) 
float x; 

{ 

static int i, sign = 1; 
float p, f; 
static float sum; 
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intj, k; 
if (i < 10) 

{ 

j = 1+2*i; 

P = f= i; 

for (k = 1; k <= j; k++) 

{ 

p*=x; 

f*=k; 

} 

sum += ((p/f)*sign); 

i++; 

sign*=-1; 
sum_series(x); 

} 

return(sum); 

} 

3 Output 

Enter value of x 1.57 

Sum of first 10 terms is = 1.000000 

16. Swap Two Numbers Using Pointers 
/* Example for call by reference 7 

> Program 

# include<stdio.h> 
main() 

{ 

int a,b; 

printf(“\n Enter two Numbers..”); 
scanf(“%d%d”,&a,&b); 
clrscr(); 

printf(“\nBefore Exchange...%d\t%d\n”,a,b); 
exchange(&a,&b); 

printf(“\nAfter Exchange...%d\t%d\n”,a,b); 
getch(); 

} 

/* Function to interchange two numbers 7 
exchange(m,n) 
int *m,*n; 

{ 

int t; 
t=*m; 

*m=*n; 

*n=t; 
return; } 

3 Output 

Enter two Numbers...100 200 
Before Exchange... 100 200 
After Exchange... 200 100 

17. Convert a numeric date (mm dd yyy) into day of week, month,year 

> Program 

#include<stdio.h> 

main() 

— 
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{ 

void readinput(int *pm,int *pd,int *py); 
int convert(int mm,int dd,int yy); 
int mm,dd,yy; 

int day_of_week; /* day of week (0->Sunday, 1 ->Monday ...)*/ 

static char *weekday[]={“Sunday”,’’Monday”,”Tuesday”,’’Wednesday”, 
“Thursday”,’’Friday”,’’Saturday”}; 

static char *month[]={“January”,’’February”,’’March”,’’April”,’’May”, 

“June”,’’July”,’’August”,’’September”,’’October”, 

“November”,’’December”}; 

/* Opening Message 7 

printf(“Date conversion routine \n to stop, enter 0,0,0”); 
readinput(&mm,&dd,&yy); 

/* Convert date to numerical day of week 7 
while(mm>0) 

{ 

day_of_week=convert(mm,dd,yy); 

printf(“\n %s %s %d %d”,weekday[day_of_week],month[mm-1],dd,yy); 
readinput(&mm,&dd,&yy); 

} 

} 

void readinput(int *pm,int *pd,int *py) 

{ 

printf(“\n\n Enter mm dd yyyy:”); 

scanf(“%d%d%d”,pm,pd,py); 

return; 

} 

int convert(int mm,int dd,int yy) 

{ 

long ndays; /* Number of days from start of 1900 7 

long ncycles; /* Number of 4-year cycles beyond 1900 7 

int nyears; /* Number of years beyond last 4-year cycle 7 
int day; /* Day of week (0,1,2,3,4,5 or 6) 7 

/* Numerical conversion 7 
yy-=1900; 

ndays=(long) (30.42 * (mm-1) + dd); /* Approximate day of year 7 
if(mm==2) ndays++; /* Adjust for february 7 

if((mm>2 && mm<8)) —ndays; /* Adjust for march-July 7 

if((yy % 4==0) && (mm>2)) ++ndays; /* Adjust for leap years 7 
ncycles=yy / 4; /* 4-Year cycles beyond 1900 7 

ndays+=ncycles*1461; /* Add days for 4-year cycles 7 

nyears=yy % 4; /* Years beyond last 4 -year cycles 7 

if (nyears>0) /* Add days for yrs beyond last 4-year cycle 7 

ndays+=365 * nyears+1; 

if(ndays>59) —ndays; /*adjust for 1900 (NOT a leap year) 7 

day=ndays % 7; 
return(day); 

} 

Z> Output 
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Enter mm dd yyyy:2 7 2008 
Thursday February 2008 

18. Find the transpose of a matrix using array of pointers 

> Program 

# include<stdio.h> 
main() 

{ 

int *a[10],*trans[10]; 
int i,j,col,row; 
int r,c; 
clrscr(); 

printf(“\n Flow many rows & columns you need”); 
scanf(“%d%d”,&row,&col); 
for(i=0;i<row;i++) 
a[i]=(int *)malloc(sizeof(int)*col); 
for(i=0;i<col;i++) 

trans[i]=(int *)malloc(sizeof(int)*row); 
clrscr(); 
r=3; 
c=5; 

printf(“\n Original Matrix elements\n”); 
for(i=0;i<row;i++) 

{ 

c=5; 

for(j=0;j<col;j++) 

{gotoxy(c,r); scanf(“%d”,(a[i]+j)); 
c+=5; 

} 

r+=1; 

} 

r+=3,c=5; 

for(i=0;i<col;i++) 

for(j=0;j<row;j++) 

*(trans[j]+i)=*(a[i]+j); 
printf(“\n Transpose value\n”); 
for(i=0;i<col;i++) 

{ 

c=5; 

for(j=0;j<row;j++) 

{gotoxy(c,r) ; printf(“%d”,*(trans[i]+j)); 
c+=5; 

} 

r+=1; 

} 

getch(); 

} 

0 Output 


Original Matrix 

elements 

55 

66 

33 

66 

33 

44 

22 

33 

33 

33 

44 

55 

24 

36 

31 

12 

3 

35 

4 

6 
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4 

58 

65 

63 

45 

Transpose value: 



55 

44 

44 

12 

4 

66 

22 

55 

3 

58 

33 

33 

24 

35 

65 

66 

33 

36 

4 

63 

33 

33 

31 

6 

45 


19. Find the transpose of a matrix using pointer to array 7 

> Program 

# include<stdio.h> 

# include<stdlib.h> 
main() 

{ 

int (*a)[10],(*trans)[10]; 
int i,j,col,row; 
int r,c; 
clrscr(); 

printf(“\n Flow many rows & columns you need”); 
scanf(“%d%d”,&row,&col); 
for(i=0;i<row;i++) 

a[i]=(int *) malloc(row*col*sizeof(int)); 

trans[i] =(int *) malloc(corrow*sizeof(int)); 

clrscr(); 

r=3; 

c=5; 

printf(“\n Original Matrix elements\n”); 
for(i=0;i<row;i++) 

{ 

c=5; 

for(j=0;j<col;j++) 

{ 

gotoxy(c,r); 

scanf(“%d”,(*(a+i)+j)); 

c+=5; 

} 

r+=1; 

} 

for(i=0;i<row;i++) 

for(j=0;j<col;j++) 

*(*(trans+j)+i)=*(*(a+i)+j); 

r+=3; 

printf(“\n Transpose value\n”); 
for(i=0;i<col;i++) 

{ 

c=5; 

for(j=0;j<row;j++) 

{gotoxy(c,r) ; printf(“%d”,*(*(trans+i)+j)); 
c+=5; 

} 

r+=1; 

} 

getchQ; 
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} 

3 Output 

How many row & columns you need 3 3 

Original Matrix elements 
2 4 6 

5 2 1 

7 8 9 

Transpose value 
2 5 7 

4 2 8 

6 1 9 

20. This program to merge 2 different size of arrays 

> Program 

# include<stdio.h> 
main() 

{ 

int n[100],m[100],out[100]; 
int s1,s2; 

printf(“\n Enter first & second array size..”); 
scanf(“%d%d”,&s1 ,&s2); 

arrayin(n,s1); /* Accepting First array elements 7 
arrayin(m,s2); /* Accepting Second Array Elements 7 
ascending(n,s1); /* Arrange first array in ascending order 7 

ascending(m,s2); /* Arrange Second array in ascending orderV 
merge(n,m,out,s1 ,s2); /* Function to merge two arrays elements 7 
display(out,s1+s2); /* Display the output array elements 7 
getch(); 

} 

arrayin(int *p,int I) 

{ 

int i; 

printf(“\nEnter %d Array Elements\n”,l); 
for(i=0;i<l;i++) 
scanf(“%d”,p++); 
return; 

} 

ascending(int *p,int I) 

{ 

int ij; 
int t; 

for(i=0;i<l;i++) 
for(j=i+1 ;j<l;j++) 

{ 

if(*(P+i)>*(P+j)) 

{ 

t=*(p+i); 

*(p+i)=*(p+j); 

*(p+j)=t; 

} 

} 

} 

display(int *p,int I) 

{ 

— 
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int i; 

printf("Merge Two Arrays \n"); 
for(i=0;i<l;i++,p++) 
printf(“%d\n”,*p); 

} 

merge(pn,pm,po,l,r) 
int *pn,*pm,*po,l,r; 

{ 

int i=0,j=0,k=0; 
while(i<l && j<r) 

{ 

if(*pn>*pm) 

{ 

*po=*pm; 
j++; pm++; 

} 

else 

{ 

*po=*pn; 
i++; pn++; 

} 

k++; po++; 

} 

if(j<0 

for(;j<r;j++) 

{ 

*po=*pm; 
po++; pm++; 

} 

else 

for(;i<l;i++) 

{ 

*po=*pn; 
pn++; po++; 

} 

} 

3 Output 

Enter First & Second arraysize...3 3 
Enter 3 Array Elements 
1 
2 

3 

Enter 3 Array Elements 

4 

5 

6 

Merge two Arrays 
1 
2 

3 

4 

5 

6 
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21. Compare two string using pointers 

> Program 

# include<stdio.h> 

# include<string.h> 
main() 

{ 

char *(pm)[20],*(pn)[20]; 

*pm=(char *)malloc(sizeof(char)*20); 
*pn=(char *)malloc(sizeof(char)*20); 
printffEnter the string\n"); 
gets(pm[20]); 

printf("Enterthe second string\n"); 
gets(pn[20]); 

if(strcmpi(pm[20],pn[20])==0) 

puts(“Equal”); 

else 

puts(“Not Equal”); 
getch(); 

} 

3 Output 

Enter the string 
JSC 

Enter the second string 

JSC 

Equal 

22. Program to count number of words 

> Program 

# include<stdio.h> 
main() 

{ 

char str[100],*ps; 
int nword=0; 
clrscr(); 

printf(“\n Enter a string:”); 

ps=str; 

gets(ps); 

while(*ps==32 && *ps!=NULL) ps++; 
if(*ps!=NULL) 
nword++; 

for(ps=str;*ps!=NULL;ps++) 

{ 

if(*ps!=32 && *(ps-1 )==32) 
nword++; 

} 

printf(“\n %d word(s) in the given string”,nword); 
getch(); 

} 

3 Output 

Enter a string: JSC Computer Education 
3 word(s) in the given string 

24. Find the length of the string using Pointer 
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> Program 

# include<stdio.h> 
main() 

{ 

char *text=”JSC”; 
int length; 
char *pt = text; 
clrscr(); 
while(*pt!=’\0') 

{ 

putchar(*pt++); 

} 

length=pt-text; 

printf(“\n Length of the string = %d\n”,length); 
getch(); 

} 

Z> Output 

JSC 

Length of the string=3 

24. Compare 2 string using function with pointer 

> Program 

# include<stdio.h> 

# include<ctype.h> 
main() 

{ 

char str1[50],str2[50]; 

int flag; 

clrscr(); 

puts(“\nEnter first string”); 
gets(strl); 

puts(“\nEnter second string”); 
gets(str2); 

flag=compare(str1 ,str2); 
if (flag) 

printf(“\n Both are identical”); 
else 

printf(“\n Not identical”); 
getch(); 

} 

/* This function to comparing 2 strings 7 

compare(s1,s2) 
char *s1,*s2; 

{ 

whilefsl !=NULL && *s2!=NULL) 

{ 

if(toupper(*s1)!=toupper(*s2)) 
return(O); 
si h— r;s2++; 

} 

if (*s1 ==NULL && *s2==NULL) 
return(l); 
else 

. —TtT 
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return(0); 

} 

3 Output 

Enter first string 
JSC 

Enter second string 
Computer 
Not identical 

25. Program to count Number of Vowels & consonants, digits, Whitespace character and others in a line of text 

> Program 

# include<stdio.h> 
void search_line(); 
main() 

{ 

char n[100]; 

int nvowels=0,ncont=0,ndigits=0,nwhitespaces=0,nothers=0; 
clrscr(); 

printf(“\n Enter a sentence..”); 
gets(n); 

search_line(n,&nvowels,&ncont,&ndigits,&nwhitespaces,&nothers); 

printf(“\n %d Vowels”,nvowels); 

printf(“\n %d Consonants”,ncont); 

printf(“\n %d Digits “,ndigits); 

printf(“\n %d Whitespaces”,nwhitespaces); 

printf(“\n %d Other characters”,nothers); 

getch(); 

} 

void search_line(char *m,int *pv, int *pc, int *pd, int *pws, int *po) 

{ 

while(*m!=NULL) 

{ 

*m=toupper(*m); 

if(*m==’A’ || *m==’E’ || *m==T || *m==’0’ || *m==’U’) 

(*pv)++; 

else if(*m>=65 && *m<=90) 

(*pc)++; 

else if(*m>=’0' && *m<=’9') 

(*pd)++; 

else if(*m==’\t’ || *m==32) 

(*pws)++; 

else 

(*p°)++; 

m++; 

} 

return; 

} 

3 Output 

Enter a sentence..$ There are more than 200000 students studying in JSC $ 

12 Vowels 
25 Consonants 
6 Digits 
10 Whitespaces 
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2 Other characters 


Pointers 



Exercise # 1 

Given two floating - point numbers a and b initialized as follows 

a=122.5; 

b=10.7; 

and two pointer variables c and d initialized as follows 

c=&a; 

d=&b; 

a. Print the values of a,b,c and d 

b. swap the values of a and b and print a,b,c,d. 

C. Swap the values of c and d and print a,b,c,d 

d. Use the expressions *c and *d to swap the values of a and b. 

And print a,b,c,d 

Exercises # 2 

Given the five integers 

a=100; 

b=200; 

c=300; 

d=400; 

e=500; 

set each variable equal to the succeeding variable’s address( set e to the address of a) and print out 
each variables value and address. 

Exercise # 3 

Accept 10 integer values into an array . Write a program which accepts a number and stores the 
corresponding cell’s address in a pointer variable if the number if found in the array, else stores a NULL 
in that pointer variable. 

Exerscise # 4 

Write a program to get a string and a character from the user. It should search for the first occurrence of the 
character in the string and from there it should print the rest of the characters using a char pointer. 

Exercise #5 

Write a program to input a line of characters from the terminal and remove all blanks and punctuation. 

Exercise #6 

Write a program using pointers to read in an array of integers and print its elements in reverse order. 

Exercise #7 

Write a function using pointer to add 3 matrices and return the resultant matrix to the calling function. 

Exercise #8 

Write a function using pointer to make a duplicate copy of a string. ( Don’t use builtin function) 

Exercise #9 

Write a program to reverse a string using pointers. 

Exercise #10 

Write a function using pointer to accept a string and print the following 
Input:- Joline Software College 
Output:- JSC 

Exercise #11 

Write a program to accept a day of week in numeric and print its character day of week using array of Pointer. 
(1-January.... 12-December) 

Exercise #12 

Write a function using pointer to find the addition two matrices. 
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Structures 


Overview 

♦ Introduction 

♦ Structure definition 

♦ Structure Declaration 

♦ Assigning values to structure elements 

♦ Initializing structures 

♦ Referencing structure members 

♦ Arrays of structures 

♦ Structures containing arrays 

♦ Nested structures 

♦ Size of the structure 

♦ Type Definition 

♦ Pointers to structures 

♦ Passing Structures To Functions 

♦ Referencial structures 

♦ Unions 

Introduction 


Structures are collections of unlike data types Just as arrays are collection of like data types. A Structures 
is a collection of one or more variables ,possibly of different types, grouped together under a single name 
for convenient handling. The individual structure elements are referred to as members. 

Structures help to organize complicated data particularly in large programs ,because they permit a 
group of related variables to be treated as a unit instead of separate entities. 

Structure Definition 


A structure within a C program is defined as follows: 

Struct Struct_type 

{ 

membertypel membernamel; 
member_type2 member_name2; 


} 

In this declaration struct is a keyword ,Struct_type is a name (tag) that identifies structures of this 
composition member typel member namel, member_type2, memeber_name2... are individual 
member declaration. 

The individual members can be ordinary variables pointers, arrays, or other structures. The member 
names within a particular structure must be distinct from one another,though a member name can be 
the same as the name of a variable defined outside the structure. 

A storage class cannot be assigned to an individual member, and individual members cannot be initialized 
within a structure type declaration .unlike the declaration of a variable of array defining a structure causes 
no storage to be reserved. 
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By defining a structure ,the programmers derives a new data type composed of a collection of already 
known data types and their names. For example ,suppose that the information about 10,000 business 
accounts has to be maintained .The information consist of mixed data types, where for each account the 

following are required. 


♦ account number 

(int) 

♦ account type 

(short) 

♦ name 

(30 char array) 

♦ street address 

(30 char array) 

♦ city/state/zip 

(30 char array) 

♦ balance 

(long) 

♦ last payment 

♦ date 

(long) 

Each account will have one structure defined as follows: 

struct account 
{ 

int 


acct_no; 

short 

acct_type; 

char 

name[30]; 

char 

street[30]; 

char 

city_state[30]; 

long 

balance; 

long 

last_payment; 


}; 

Structure Declaration 

Once the composition of the structures has been defined ,individual structures variables can be declared 
as follows :storage class struct struct_type variable 1,varaiable 2,....,varaible n; 

A variable of the above type id declared like this :struct account. Where the variable name is customer 
and the data type is struct account.lt is also possible to define a structure and declare a variable of that 
type at the same time: 

storage-class struct struct_type 

{ 

member typel member namel; 
member_type2 member_name2; 
member_type3 member_name3; 


member typem member namem; 

} 

variablel ,variable2,....,variable n; 

struct account 

{ 

int acct_no; 
short acct_type; 
char name[30]; 
char street[30]; 
char city_state[30]; 
long balance; 
long last_payment; 

}vendor; 

This defines a new structures type account and declares a variable of that type named vendor. If wanted 
,the structures type may be omitted if the variable is declared when it is defined .However the structure 
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Structures 


definition will not be available for declaring the variable of the same type .The above declaration of vendor 
can also be written as 
struct 


{ 

int acct_no; 
short acct_type; 
char name[30]; 
char street[30]; 
char city_state[30]; 
long balance; 
long last_payment; 
}vendor; 


Problem 


1. Array should be used to store dissimilar elements ,whereas structure should be used to store 
similar elements .state True or False. 

2. Define a structure consisting of two floating point members called real and imaginary .Include the 
tag complex within the definition. 

3. Declare structure variables xl ,x2 and x3 to be structure variables of type complex ,as described 
in the proceeding problem. 

Assigning Values To Structure Elements 

To assign todays _date to the individual elements of the structure todays_date, the statement 
todays_date.day = 21; 
todays_date.month = 07; 
todays_date.year = 1985; 

Is used. NOTE the use of the (. )element to reference the individual elements within todays_date. 

Example 

/* Program to illustrate a structure 7 
#include <stdio.h> 

struct date /* global definition of type date 7 

{ 

int month; 
int day; 
int year; 

}; 

main() 

{ 

struct date today; 
today.month = 10; 
today.day = 14; 
today.year= 1995; 

printffTodays date is %d/%d /%d\n",today.month, today.day,today.year); 
getch(); 

} 

Output: 

Todays date is 10 /14 /1995 

Initializing Structure 

Like other variables, structure variables should be initialized before use. This is similar to initialization of 
arrays; the elements are simply listed inside a pair of braces, with each element separated by a comma. 
The structure declaration is preceded by the keyword static 
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For eaxmple 

static struct date today = { 4,23,1998 }; 

In this example initialize the members of the today. 

Example 

/* program to illustrate structure initialization 7 
#include<stdio.h> 
struct date 
{ 

int month; 
int day; 
int year; 

}; 

static struct date today={4,23,1998}; 
void main() 

{ 

struct date today; 

printffTodays date is %d %d%d\n", 

today.month, today.day, today.year); 

getch(); 

} 

Referencing Structure Members 

Individual structure members can be referenced with the dot(.) Operator .For example in the previous 
declaration ,the variable customer can be referred as ,customer.acct_no. On it’s left ,the dot operator 
expects the name of a declared structure and on it’s right, the name of one of the member of that 
structures.The three parts combine to form an expression whose value is the value of the structure member. 

The dot operator is a member of highest precedence group ,and it’s associativity if from left to right.This 
operators takes the precedence over the unary operators as well as the various arithmetic relational 
,logical and assignments operators. 

Several expression involving the structure variable customer and it’s member are given on the next page. 


Expression 


Interpretation 


++customer.balance 
customer.balance— 
&customer 
&customer.acct no 


increment the value of customer.balance. 

increment the value of customer.balance after accessing its value 

accessing the beginning address of customer. 

accessing the beginning address of customer.acct_no. 


Example 

/*This program illustrates the definition of a structure ,the declaration of a structure variable 
and referencing of a member of the declared structure variableV 
#include <stdio.h> 
main() 

{ 

int acct_no; 

/* define new variable typeV 
struct 

{ 

int acct_no; 
short acctjype; 
char name[30]; 
char street[30]; 
char city_state[30]; 
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long balance; 
long last_payment; 

}; 

/*declare variable of type “struct amount” and initialize the structure*/ 

struct amount vendor={1001,1 ,”Kanna R”,”M.G.Road”,’’Bangalore”,2453,500}; 

printf(“Enter account number:”); 

scant (“%d”,&acct_no); 

if(acct_no==vendor.acct_no) 

{ 

printf(“\n\n The Previous balance :%d “,vendor.balance); 
printf(“Enter the previous balance : “); 
scanf(“%ld”,&vendor.last_payment); 
vendor.balance=vendor.last_payment; 

/*updating balance*/ 

printf(“\n The latest balance is :%d”,vendor.balance); 

} 

else 

printf(“\n Invalid account number!!”); 

} 

Output: 

enter account number: 1001 
The Previous balance :2453; 

Enter the Previous amount : 453 
The latest balance :2000 


Problem 


1. _operator is used to access a structure member. 

2. What is the precedence of a period operator>What is associativity? 

Array Of Structures 

An Array of structures is a group of structures of the same type.The following statement declares a 3- 
element array named birthdays, with each element a structure of the type date: 

struct date birthdays[3]={{12,25,2007}, 

{7,14,2005}, 

{12,1,2008} 

} 

This creates an array of 3 elements which have the structure of date. 

In memory birthdays array as follows, 


Elements 

birthdays[0].month 

birthdays[0].day 

birthdays[0].year 

birthdays[1].month 

birthdays[1].day 

birthdays[1].year 

birthdays[2],month 

birthdays[2].day 

birthdays[2].year 

Example 


Bytes 
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/*ARRAY OF STRUCTURES*/ 

#include<stdio.h> 

main() 

{ 

clrscr(); 

inti; 

struct emp 

{ 

inteno; 

char ename[20]; 
int sal; 

}; 

struct emp e[5]; 
for(i=0;i<5;i++) 

{ 

printf("enter the %d eno,ename,sal",i); 
scanf("%d %s %d",&e[i].eno,e[i].ename,&e[i].sal); 

} 

for(i = 0;i<5;i++) 

{ 

printf(" \n%d %s %d",e[i].eno,e[i].ename,e[i].sal); 

} 

getch(); 

} 

Output: 

Enter the 0 eno,ename,sal 
1 

raja 

3000 

enter the 1 eno,ename,sal 
2 

kumar 

8000 

enter the 2 eno,ename,sal 

3 

babu 

9000 

enter the 3 eno,ename,sal 

4 

suresh 

5000 

enter the 4 eno,ename,sal 

5 

ganesh 

6000 

1 raja 3000 

2 kumar 8000 

3 babu 9000 

4 suresh 5000 

5 ganesh 6000 

Problem 


Structures 


1 . 


In an array of structures ,not only all structures stored in contiguous locations ,but the elements 
of individual structures are also stored in contiguous memory locations state true or false. 
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2. Point out errors ,if any in the following program segments: 
struct employee 
{ 

char name[25]; 
int basic_sal; 

{emp[2]={ 

“BABU”,2500 

“kannan”,3500 

}; 

main() 

{ 

int i; 

for(i=0;i<2;i++) 

printf(“%s - %d”,emp.name,emp.basic_sal); 

} 

Structures Containing Arrays 

Structures can also contain arrays. 

For Example 


Structures 


struct month 

{ 

int number_of_days; 
char name[4]; 

}; 

In this example array name is member of struct type month. It also contain the month name as array. 


Example 

/* program to illustrate structures and arrays 7 
#include<stdio.h> 
struct month 
{ 

int number_of_days; 
char name[4]; 

}; 


static struct month this_month = { 31, "Jan"}; 
main() 

{ 

this_month.number_of_days = 31; 
strcpy( this_month.name, "Jan"); 

printffThe month %s has %d days",this_month.name ,this_month.number_of_days); 

} 

Output: 

The month Jan has 31 days 

NESTED STRUCTURES 

The c language allows one structures to be included inside another ;there are known nested structures 
.Nested Structures usually exist only in more complicated programs or systems where the size of 
structures can be very large ,or where an array of structures is desired inside one structure definition. 
Structures can also contain structures. Consider where both a date and time structure are combined 
into a single structure called date_time. 

For example, 
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struct date 

{ 

int month, day, year; 

}; 


Structures 


struct time 

{ 

int hours, mins, secs; 

}; 


struct date_time 

{ 

struct date sdate; 
struct time stime; 

}; 

This declares a structure whose elements consist of two other previously declared structures. Initialization 
could be done as follows, 

static struct date_time today = {{ 2, 11, 1985 }, { 3, 3,33 }}; 

which sets the sdate element of the structure today to the eleventh of February, 1985. The time element 
of the structure is initialized to three hours, three minutes, thirty-three seconds. 

Example 

/* program to illustrate Nested structures 7 
#include<stdio.h> 
struct date 
{ 

int month, day, year; 

}; 

struct time 

{ 

int hours, mins, secs; 

}; 

struct date_time 

{ 

struct date sdate; 
struct time stime; 

}; 

static struct date_time today = {{ 2, 11, 1985 }, { 3, 3,33 }}; 
void main() 

{ 

clrscr(); 

printf("Month=%d",today.sdate.month); 
pri ntf ("\n Day=%d", today, sdate .day); 
printf("\nYear=%d",today.sdate.year); 
printf("\nhlours=%d",today.stime.hours); 
printf("\minutes=%d",today.stime.mins); 
printf("\nSeconds=%d",today.stime.seconds); 
getch(); 

} 

Output: 

Month=2 
Day=11 
Year=1985 

— 
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Hours=3 

Minutes=3 

Seconds=33 

Example 

/*Nested Structure*/ 

#include<stdio.h> 
struct emp 
{ 

int eno; 

char ename[20]; 

struct mydate 

{ 

int day; 

char month[15]; 
int year; 

}; 

struct mydate dt[2]; 

}; 

void main() 

{ 

struct emp e; 
int i; 

printf("\n Enter the eno ename"); 
scanf("%d %s",&e.eno,e.ename); 

printf(" Enter the dob and doj in dd-month - yyyy format:"); 
scanf("%d %s %d", &e.dt[0]. day,&e.dt[0]. month,&e.dt[0].year); 
scanf("%d %s %d",&e.dt[1 ]. day, &e.dt[1]. month,&e.dt[1].year); 
printf("\n Eno : %d",e.eno); 
printf("\n Ename : %s",e.ename); 

printf("\n dob : %d/%s/%d",e.dt[0].day,e.dt[0].month,e.dt[0].year); 
printf("\n doj : %d/%s/%d",e.dt[1].day,e.dt[1].month,e.dt[1 j.year); 
getch(); 

} 

Output: 

Enter the eno,ename 
1 

Rajan 

Enter the dob and doj in dd-month-yyyy format:18 

november 

1979 

27 

april 

2007 

Eno :1 

Ename :Rajan 

Dob :18/November/1979 

Doj : 27/apri1/2007 

Problem 

1. What is meant by nesting of structures ? 

2. In the given statement 
maruti.engine.bolts=25; 
which of the following is true ? 

— 
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a. Structure bolts is nested within structure engine. 

b. Structure engines is nested within structure maruti. 

c. Structure maruti is nested within structure engine. 

d. Structure maruti is nested within structure bolts. 

Size of the Structure 


Structures 


Arithmetic unary and relational operators are not permitted in an expression with a structure name. 
However,they are permitted in the same expression as a member of a structure if the member is not, in 
turn ,another structure. 

The representation of a structure within the computer is machine dependent .The size of the structures 
may not be equal to the sum of the sizes of it’s members. The following program illustrates this: 

Program 

#include <stdio.h> 
main() 

{ 

struct sample 

{ 

char a; 
int b; 
char c; 
float d; 

}; 

struct sample variable; 

printffsizeof char =%d,int = %d \n”,sizeof(char),sizeof(int),sizeof(float)); 
printffsizeof struct sample = %d\n”,sizeof(struct sample)); 

} 

Output: 

sizeof char=1,int=2,float=4 
sizeof struct sample=10 

Note : If it is necessary to reference a structures ‘s size ,the sizeof operator is used. 

Problem 

1. The size of a structure can be determined by_operator. 

2. A structure can be assigned to another structure of the same composition using=operator.state 
true or false. 

Type Definition 

In C,a facility typedef,exist for assigning synonyms to types. For Example the following statement creates 
a synonym - typedef char *c_addr;The variable named c_addr refers to a pointer to a character from 
this statement onwards pointers to characters can be declared as follows : c_addr,cptr1,cptr2,aptr; 

Type definitions increase program readability. The name chosen as the synonym can be more descriptive 
than just the type of the variable .In General the type definition appear as : typedef 
already_known_data_type new type where already_known_data_type is a previously defined data 
type, including the built-in data type ,or defined structures, or even other newly created types that were 
defined through an earlier typedef. 

The typedef facility is often used to assign synonyms to structure types, The following code fragment 
illustrated this. 


struct payments 

{ 

long inv_date; 
long inv_amt; 
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int inv_no; 

}; 

typedef struct payment pay_t; 
pay_t pay_array[20]; 


Structures 


This code assigns a synonym to the structure type payments and then declares an array of these 
structures named array_name. This is exactly equivalent to,and may be used interchangeably with the 
statement :-struct payments pay_array[20]; 


typedef struct payments 

{ 

long inv_date; 
long inv_amt; 
int inv_no; 

} pay_t; 

pay_t pay_array[20]; 


This simultaneously defines the new structure type (struct payments) and assigns a synonym (pay_t) for 
the type. From this point onward,the program can refer to either struct payments or pay_t. 

Problem 


1. What is the purpose of the typedef feature ? 

2. Type define the structure containing the following members an integer quantity called day ,an 
integer quantity called month an integer quantity called year ,and a date quantity. 

Pointers To Structures 


The beginning address of a structure can be expressed in the same manner as any other address, 
through the use of & operator. If variable represents a struct-type variable ,then &variable ,then &variable 
represents the starting address of that variable. 

Pointers to structures may be declared just as pointers to simple variable and arrays are done. A pointer 
variable for a structure can be defined as struct struct_name *ptvar where struct struct_name is a data 
type that identifies the composition of the structure variable to this pointer variable .The beginning address 
of a structure variable to this pointer can be accessed by writing ptvar=&variable; 

Consider the following structure declaration 
struct sample 
{ 

char first[20]; 
char middle[20]; 
char last[20j; 

}name; 

struct sample *ptr; 

Here ,name is structure variable of type struct sample and ptr is a pointer variable whose object is a 
structure variable of type struct sample .Thus the beginning address of name can be assigned to ptr by 
writing ptr=&name; 

The variable and pointer declaration can be combined with the structure declaration as shown below. 

struct sample 

{ 

char first[20]; 
char middle[20j; 
char last[20j; 

}name,*ptr; 

ptr=&name; 
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Referencing Members Using Pointers 

If a pointer variable declared as a pointer to a structure ,the members of the structure can be accessed 
using the arrow (->) operator as pointer_to_structure - > member name; 

consider the account structure that has been considered earlier.The number of this structure payments is 
also a structure of type history .The members of the structure can be referenced as given below: 

typedef stuct 

{ 

int inv_no; 
long inv_date; 
long inv_amt; 
int inv_paid; 

} history; 

struct account 

{ 

int acct_no; 
short acct_type; 
char name[30]; 
char street[30]; 
char city_state[30]; 
long balance; 
long last_payament; 
history payments; 

}; 

struct account customer,*pc; 
pc=&customer; 

The customer account number can be accessed using any of these expression: 

♦ customer.acct_no; 

♦ pc->acct_no or 

♦ (*pc).acct_no or 

♦ (&customer)->acct_no; 

The dot operator requires a structure to it’s left and the name of one of the members to right.The arrow 
opertaor requires a pointer to a structure preceding it. The parenthesis are required in the last but one 
expression because the arrow operator (—>) falls into higher precedence ,group with associativity left-to- 
right .Therefore arrow operators are applied before the pointer deferencing operator. 

The —> can be combined with the period to access a sub-member within a structure i.e a member of a 
structure that is itself a member of another structure . Hence a submember can be accesed by writing 

ptvar->member.submember. 

for example in the above accounts structure ,the inv_no of payments can be accesed by 

pc->payments.inv_no or 
(*pc).payments.inv_no 

The —> operator can be used to access an element of an array that is a member of structure ptvar- 
>member[expression]; 

In the above structure ,the customers name can be accesed by writing, 

Customer.name[2] or *customer.name+ 2) or 
pc->name[2] or pc->(name+2) or 
(*pc),name[2] or *((*pc).name+2) 


A structure can also include one or more pointers are members. If ptmember is a pointer and a member 
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of structure struct_var then the value ptmember is pointing to and can be accesed through the statement 

*struc_var.ptmember. 


if struct_var_ptr is a pointer variable that points to structure and ptmember is a member of that structure 
then the value pointed by ptmember is pointing to can be accesed by the statement struct_var_ptr- 
>ptmemeber. 

Example 


/*This program illustrates to access the objects that are pointed by pointer variable which are also 
memebers of a structure.*/ 

#include <stdio.h> 

#include <string.h> 
main() 

{ 

int n=3333; 
char t=’c’; 
float b=99.99; 
struct account 

{ 

int acct_no; 
short acct_type; 
char name[30]; 
char street[30]; 
char city_state[30]; 
long balance; 
long last_payament; 

}customer,*pc=&customer; 

customer.acct_no=&n; 

customer.acct_type=&t; 

strcpy(customer.name,”sanjay”); 

customer.balance=&b; 

printf(“%d %c %s %f \n”,pc->acct_no,pc->acct_type,pc->name,*pc->balance); 

} 

Output: 

3333 C Sanjay 99.99 

When a pointer to a structure is involved in an arithmetic expression the arithmetic is scales by the size 
of one of these structures. This means we can use one of these pointers to reference each element of 
an array of structures sequentially.A member of an array of structures can be accesed using pointers as 
below (++ptr_var)->member parenthesis are important because ++pt_var->member would be 
incrementing the value of the member by 1. 


Example 


This Program illistrates accesing member of array structures using a pointer. 
#include <stdio.h> 
main() 

{ 

struct account 

{ 

int acct_no; 
short acct_type; 
char name[30]; 
char street[30]; 
char city_state[30]; 
long balance; 
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long last_payament; 
}vendors[5],*ptr_ven=vendors; 
inti; 

for(i=0;i<5;i++) 

{ 

printf(“\n Enter %d acct_no”,i+1); 
scanf(“%d”,&(ptr_ven++)->acct_no); 

} 

ptr_ven=vendors; 

printf(“\n The Vendors account number: \n”); 

for(i=0;i<5;i++,ptr_vrn++) 

printf(“%d\n”,ptr_ven->acct_no); 

} 

Output: 

Enter 1 account number: 1001 
Enter 2 account number: 1002 
Enter 3 account number: 1003 
Enter 4 account number: 1004 
Enter 5 account number: 1005 
The vendors account number x: 

1001 

1002 

1003 

1004 

1005 

Example 

program to illustrate pointers to structures 
#include<stdio.h> 
struct person 
{ 

char *name; 
int age; 

} PERSON; 
main() 

{ 

PERSON p; 

PERSON *pptr; 

PERSON pptr = &p; 
pptr->name = "John Smith"; 
pptr->age = 25; 
printf("%s",pptr->name); 
printf("\n%d",pptr->age); 
getch(); 

} 

Output: 

John Smith 
25 

Problem 

1. Consider the following structure 
struct time 
{ 

int hours; 
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int minutes; 
int seconds; 

}t; 

struct time *tt; 
tt=&t; 

Which Of the following refers to seconds correctly : 

a. tt.seconds 

b. (*tt), seconds 

c. time.t 

d. tt->seconds 

2. Suppose a pointer variable points to a structure that contains a poiner variable ,how can the 
object of the pointer be accesed in terms of structure variable name and member name> 

3. When a pointer to a structure is incremented ,the arithmetic is scaled by_. 


PASSING STRCUTURES TO FUNCTIONS 


It’s possible to pass entire structures to functions as well as supply them as return values.lt is also possible to 
make structure assignments.There are several different ways to pass structures type information to or from a 
function .Structures can be transfered individual or entire structures can be transfered. 

The individual structure members can be passed the same way as ordinary single-valued variables.A 
complete structure can be transfered to a function by passing a structure directly or by passing a structure 
type pointer as an arguement. 

When a structure is passed directly to a function the transfer is by value rather than by reference . This is 
consistent with other direct(nonpointer) transfers in c. Therefore if any of the structures members are alterd 
within the function the alterations will not be recognised outside the functions .Thus the altered structure 
has to be returned back to the calling function return statement. 

Example 

/*This program illustrates passing if complete structures directly modifying the structure in 
the function being called and returning the changed structure back to the called function*/ 
#include <stdio.h> 
struct record 
{ 

char *name; 
int acct_no; 
char acct_type; 
float balance; 

}; 

struct record adjust(struct record); 
main() 

{ 

struct record customer={“sanjay”,3333,’c’,33.33); 
printf(“%s %d x%c 

2f\n”,customer.name,customer.acct_no,customer.acct_type,customer.balance); 
customer=adjust(customer); 
printf(“%s %d x%c 

.2f\n”,customer.name,customer.acct_no,customer.acct_type,customer.balance); 
customer=adjust(customer); 

} 

/* defining function which is returning the variable of type struct record 7 
struct record adjust(struct record oust) 

{ 

cust.name=”jones”; 
cust.acct_no=9999; 
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cust.acct_type=’R’; 

cust.balance=99.99; 

return(cust); 

} 

Output: 

Sanjay 3333 C 33.33 
JONES 9999 R 99.99 


Structures 


Another way of passing a complete structure to a functions by passing a structure type pointer as an 
argument .The structure passed in this manner will be passed in this manner will be passed by reference 
rather than be value.Hence ,if any of the structure members are altered within the function ,the alterations 
will be recognized outside the functions. 

Example 

/*This program illustrates transfer of a structure to a function by passing the structures address of 
functions*/ 

#include <stdio.h> 
struct record 
{ 

char *name; 
int acct_no; 
char acct_type; 
float balance; 

}; 

struct record adjust(struct1 record); 
main() 

{ 

struct record customer={“sanjay”,3333,’c’,33.33); 
printf(“%s %d%c%.2f\n”,customer.name,customer. 
acct_no,customer.acct_type,customer.balance); adjust(&customer); 
printf(“%s %d x%c %.2f\n”,customer.name,customer.acct_no, 
customer.acct_type,customer.balance); 

} 

/* defining function which is returning the variable of type struct record 7 
void adjust(struct record *cust_pt) 

{ 

cust_pt->name=”jones”; 

cust_pt.acct_no=9999; 

cust_pt->acct_type=’R’; 

cust_pt->balance=99.99; 

} 

Output: 

Shanthi 3333 C 33.33 
ilam 9999 R 99.99 

A pointer to a structure can be returned from a function to the calling portion of the program .This feature 
is useful when several structures are passed to a function ,but only one structure is returned. 

Example 

/* program to illustrate structures and functions 7 
#include<stdio.h> 
struct person 
{ 

char *name; 
int age; 

}; 

— 
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struct person fun(struct person); 
void main() 

{ 

struct person exam=("csc",15); 
printf("before calling function\n"); 
printf("%s\n%d\n", exam, name, exam, age); 
exam=fun(exam); 
printf("after calling function\n"); 
printf("%s\n%c\n", exam, name, exam, age); 
getch(); 

} 

struct person fun(struct person examl) 

{ 

exam1.name="pnp" 
examl ,age=17; 
return(examl); 

} 

Output: 

before calling function 

CSC 

15 

after calling function 

pnp 

17 


Structures 


Problem 

1. The structure information can be passed to the functions by_and_method. 

2. An entire structure can be returned from a function .State true or false. 

Referencial Structures 

It is sometimes desirable to include within a structure one member that is a pointer to the parent structure 
type. In general terms this can be expressed as 

struct stuct_type 
{member 1 
member 2 

struct tag *name; 

} 

where name refers to the name of the pointer variable .Thus the structure of type tag will contain a member 
that points to another structure of type tag .Such structures known as self referential structures. 

A self structure is shown below 

struct list_elements 

{ 

char item[40]; 

struct list_elements *next; 

}; 

This a structure type list_elements.The structure contains two members : a 40 element character array 
called item and and a pointer to another structure of the same type (i.e a pointer to another structure of 
type list_elements) called next.Therefore this is referential structures. 

The basic idea of self-referential structure is that each component within the structure includes a pointer 
indicating where the next component can be found .Therefore relative order of the components can be 
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easily be changed simply by altering the pointers .In addition individual components easily be added or 
deleted ;by altering the pointers. 

Self referential structures are very useful in applications that involve linked data structures as lists and 
trees manipulation of linked lists using self-referential structures is deal in later sessions. 

Problem 

1. What must a structure include if it is be a component in a linked list ? 

2. What kinds of applications are self referential structures useful ? 

Unions 

Unions and structures have two column attributes they are defined similarly they both define new variable 
types . 

However,unions and structures serve two different purposes.The members that compose a union all 
share the same storage area within the computer’s memory whereas ,each member within a structure 
is assigned its own unique storage area. 

The size of a union is the size of the largest of the elements contained in it.A union is defined as 

union union type 

{ 

membertypel member namel; 
member_type2 member_name2 
member type3 member_name3 

membertypen membernamen; 

}; 

A variable of this type can be declared as :union union_type variable_name; 

A union is a mutualy exclusive collection of variables of which only one should be used at any given 
time,because the variables share the same physical storage . For example if two arrays are needed at 
the beginning of the program and one at the end a union at the end,a union consisting of the two arrays 
can be defined as shown below: 

union carrays 

{ 

char beginning array[50]; 
char ending array[30]; 

}; 

A variable of this type can be declared as follows :union carrys array_name;This union requires 50 
bytes of storage the length of the longest member. 

The member of the union could be integers characters floating point variables defined structures or 
even other union .unions are most useful when they are used to conserve space in data files by reducing 
the size of a structure that appears many times in the file. 

Unions are processed in the same manner and with same restrictions as structures .Union may appear 
inside the structures. 

Example 

/* This program is to look at two memory locations simultaneously using key.i and at individual 
bytes of these two bytes using key.ch[0] and key.ch[1]7 
#include <stdio.h> 
main() 

{ 

union a 

{ 


191 


^ Easy Way to Learn C Programming] 















Chapter 7 v---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

int i; 

char ch[2]; 

}key; 

key.i=150; 

printf(“%d %d %d’’,key.i,key.ch[0],key.ch[1]); 

} 

Output: 

150-1060 

Example 

/*program to illustrate union*/ 

#include<stdio.h> 
union num 

{ 

double d; 
int i; 

} NUM; 

int main() 

{ 

NUM.d = 3.14; 

NUM.i = 5; 

printf("%u",sizeof(NUM)); 
printf("\n%lf\n%d",NUM.d,NUM.i); 

) 

Output: 

8 

3.14 

5 

Problem 

1. How does a union differ from structures? 

2. Define a union of type ans that contains the following three members 

(a) an integer quantity called ians 

(b) a floating point quantity called fans 

(c) a double precision quantity called dans. 

Then deine a structure that contains the following four members: 

(a) a union of type ans,called answer. 

(b) a single character called flag 

(c) integer qunatity called a and b 

Declare two structure variables,called x and y whose composition is as described above. 


SOLVED PROGRAMS 


What will be the output of the following programs: 

1. main() 

{ 

struct employee 

{ 

char name[25]; 
int age; 
float bs; 

} 

struct employee e; 

— 

192 zzzzzz; 


Structures 


1 Easy Way to Learn C Programming] 

















Chapter 7 v------------------------------------------------------------------------------------------------------------------------------------ 

e.name = “Hacker”; 
e.age = 25; 

printf (“%s %d”, e.name, e.age); 

} 

0 Output: 

Error message : Lvalue required in function main 

2. main() 

{ 

struct 

{ 

char name[25]; 
charlanguage[10]; 

}a; 

static struct a = {“Hacker”, “C”}; 
printf (“%s %s”, a.name, a.language); 

} 

O Output: 

Error message : Declaration syntax in function main 

3. struct virus 

{ 

char signature[25]; 
int size; 

}v[2]; 
main() 

{ 

static struct v[0] = {“Yankee Doodle”, 1813}; 
static struct v[1] = {“Dark Avenger”, 1795}; 
int i; 

for (i = 0; i <=1; i++) 

printf (“%s %d\n”, v[i] signature, v[i].size); 

} 

3 Output: 

Error message : Declaration syntax in function main 
Note: Correct the errors 

4. struct s 

{ 

char ch; 
int i; 
float a; 

}; 

main() 

{ 

static struct s var = {‘C’, 100, 12.55}; 

f(var); 

g(&var); 

} 

f(v) 

struct s v; 

{ 

printf(“%c %d %f”, v->ch, v->i, v->a); 
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struct s *v; 

{ 

printf (“%c %d %f”, v.ch, v.i, v.a); 

} 

3 Output: 

Error message : Pointer required on left of -> in function f 
Error message : Variable required on left of. in function g 

5. main() 

{ 

struct 

{ 

int num; 

float f; 

char mess[50]; 

} m; 

m.num = 1; 
m.f = 3 14; 

strcpy (m.mess, “Everything looks rosy”); 
print (“%d %d %d\n”, &m.num, &m.f, m.mess); 
printf (“%d %fs\n”, m.num, m.f, m.mess); 

} 

3 Output : 

1401 14031407 

1 3.140000 Everything looks rosy 
/* Styructure array 7 

6. struct si 

{ 

char *str; 
struct si *next; 

}; 

main() 

{ 

static struct si arr[ ] = { 

{“Akhil”, arr+1}, 

{“Nikhil”, arr+2}, 

{“Anant”, arr} 

}; 

struct si *p[3]; 
int i; 

for (i = 0; i <= 2; i++) 
p[i] = arr[i].next; 

printf (“%s %s %s”, p[0] -> Str, *p-> str, **p.str); 

swap (*p, arr); 

printf (“\n%s”, p[0] -> str); 

printf (“\n%s”, (*p) -> str); 

printf (“\n%s”, (*p) -> next -> str); 

swap (p[0], p[0] ->next); 

printf (“\n%s”, p[0] ->str); 

printf (“\n%s”, (*++p[0]).str); 

printf (“\n%s”, ++ (*++(*p) -> next).str); 

} 

swap (pi, p2) 
struct si *p1, *p2; 

— 
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char *temp; 
temp = pi -> str; 
pi ->str = p2 -> str; 
p2 -> str = temp; 

} 

3 Output: 

Nikhil Nikhil Nikhil 

Akhil 

Akhil 

Anant 

Anant 

Akhil 

nant 
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7. Write a program to display current date and time 

> Program 

#include <stdio.h> 

#include <process.h> 

#include <time.h> 

#include <dos.h> 
main() 

{ 

struct time t; 
struct date d; 
clrscr(); 

printf("\t \t \t DISPLAYING SYSTEM DATE AND TIME\t\n \n"); 

gettime(&t); 

getdate(&d); 

printf(" \nThe system TIME is (HH:MM:SS) --> %2d : %2d :%2d",t.ti_hour,t.tLmin,t.ti_sec); 
printf(" \nThe system DATE is (dd-mm-yy) --> %d - %d -%d",d.da_day,d.da_mon,d.da_year); 
return(O); 

} 

3 Output: 

DISPLAYING SYSTEM DATE AND TIME 
The system TIME is (HH:MM:SS) -> 20:37:9 
The system DATE id (dd-mm-yy) -> 23-3-2001 

8. Write a program to Demonstrate structure within structure 

> Program 

#include<stdio.h> 

main() 

{ 

struct address 

{ 

char name[20]; 
char add[20]; 
char city[10]; 
long int phone; 

}; 

struct emp 

{ 

int eno; 

struct address a; 

}; 
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struct emp e[100]; 
int i; 

clrscr(); 

printf("Enter Empno, Name, Address,City,Phone\n"); 
for(i=0;i<2;i++) 

{ 

scanf("%d %s %s %s %ld",&e[i].eno,e[i].a.name,e[i].a.add,e[i].a.city,&e[i].a.phone); 

} 

line(); 

printf("Eno\tName\t\tAddress\t\t City\tPhone\n"); 
line(); 

for(i=0;i<2;i++) 

{ 

printf("%d \t%s\t\t%s\t %s\t%ld\n",e[i].eno,e[i].a.name,e[i].a.add,e[i].a.city,e[i].a.phone); 

} 

line(); 

getch(); 

} 

line() 

{ 

printff.-.-.-.An"); 

} 

3 Output: 

Enter Empno,Name,Address,City,Phone 

100 John T.Nagar Chennai 4332621 

101 Raghul Saidapet Chennai 6547891 


Eno 

Name 

Address 

City 

Phone 

100 

John 

T.nagar 

Chennai 

4332621 

101 

Raghul 

Saidapet 

Chennai 

6547891 


9. This program to Generate Voter List Using Array of structure 
> Program 
# include<stdio.h> 
main() 

{ 

struct person 

{ 

char per_name[25]; 
int age; 

}r[20]; 

int i,sno; 
for(i=0;i<20;i++) 

{ 

clrscr(); 

ftlush(stdin); 

printf(“Enter Person name:”); 
gets(r[i].per_name); 
printf(“\n Age:”); 
scanf(“%d”,&r[i].age); 

} 

clrscr(); 
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printf(“\n\n Eligible candidate name & age list\n”); 


printf(“- 

printf(“Sno \t\tPerson name\t Age\n”); 

-\n”); 

\n”V 

sno=1; 

\ri 


for(i=0;i<20;i++) 

{ 

if(r[i].age>=18) 

{ 

printf(“\n%d\t\t%s\t\t%d”,sno,r[i].per_name,r[i].age); 

sno++; 

} 

} 

printf(“\n-\n”); 

getch(); 

} 

Output: 

Enter person name:Pradeepa 
Age:24 

(reference screen cleared) 

Enter person name:Anuradha 
Age:15 

(reference screen cleared) 

Enter person name:Jothika 
Age:20 

(reference screen cleared) 

Enter person name:Ashwathi 
Age:16 

(reference screen cleared) 

Eligible candidate name & age list 


Sno 

Person name 

Age 

1 

Pradeepa 

24 

2 

Jothika 

20 



Exercise #1 

Write a program that uses a structure to create a simple library card catalog .ENTRIES ARE STORED BY 
TITLE (80 CHARACTERS) 

Author’s last name (20 CHARACTERS) 

Author’s first name (20 CHARACTERS) 
date of publictaion (mm/dd/yy) 

Generate 10 instance of the structure by prompting for the information at the terminal. 

Write a function to print out a book title when given an author’s last name .Print a message if the author’s 
name is not found. 

Exercise #2 

The weather information for the three most recent days has to be saved .At the end of each day the 
weather data for that day is input.The data for each of the three previous days is moveddown in the array 
of structures .Write a program to implement this algorithm.Keep the following data for each day. 

Date 
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Month 

day 

Year 

High Temperature 
Low Temperature 
Maximum Wind Speed 
Preciption (inches) 

Notes (80 charcters) 

Using tha above array of structures, write a program to print out the date with the highest temperature. 


Excercise #3 


What is the output generated by the following program. 
#include <stdio.h> 
typedef union 
{ 

int I; 
float f; 

} 

undef; 

main() 

{ 

undef u; 

undef funct(udef u); 
u.i = 100; 
u.f = 0.5; 
u = funct(u); 

printf(“%d %f \n”, u.i,u.f); 

} 

udef funct(u) 
udef u; 

{ 

u.f =-0.3; 

printf(“%d %f \n”, u.i, u.f); 
return (u); 

} 

Excercise #4 


Create a structure to specify data on students given below: 

Roll_No, Name, Department, Course, Year of joining 
A typical student’s data will be 
1456 V.Kumar C.S B.E 1991 

Assume that there are not more than 500 students in the college. 

i) Write a function to print names of all students who joined in a particular year. 

ii) Write a function to print the data on a student whose roll number is given 

Excercise #5 


Create a structure to specify data on customers in bank. The data to be stored is : 

Acc_no, Name, Balance in account. 

Assume maximum of 200 customers in the bank. 

i) Write a function to print the Acct_no and name of each customer with 1000. If a customer gives a 
request for withdrawal or deposit it is given in the form: 

Acc_no, amount, (1 for deposit, 2 for withdrawal) 

ii) Write a program to give a message, “The balance is 

insufficient for the specified withdrawal”. 
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More on Pointers 

Overview 

♦ Introduction 

♦ malloc() 

♦ free() 

♦ calloc() 

♦ realloc() 

Introduction 

Dynamic Memory Allocation 

When a C function is executed, during compilation the compiler reads the source files, and from the various 
declarations determines the memory required and arranges to allocate that amount of memory. 

In most of the programs illustrated in the previous chapters, it has been necessary to specify the dimension 
of the arrays to some maximum size. Since it is not always possible to predict what the array size will 
be, this technique can waste memory if the amount of data is much less than the the concept of Dynamic 
Memory Allocation, this problem of allocating the right amount of memory for the arrays, when the precise 
size of input is not known, can be solved. 

Dynamic Memory Allocation is the process of allocating memory at the run time (while the program 
execution) instead of allocating at the compilation time. C’s dynamic allocation system contains several 
functions. The most important of these are malloc() and free(). These are part of C’s standard library. 
Pointers may be used in conjunction with these library functions. 

Each time a memory request is made using malloc() a portion of the remaining free memory is allocated. 
Each time free() is called, memory is returned to the system. 

malloc() 

malloc function can be used for allocating memory dynamically 
The syntax for malloc() is 
void *malloc(unsigned int size); 

Description 

malloc requires one argument - the number of bytes you want to allocate dynamically. 

If the memory allocation was successful, malloc will return a void pointer - you can assign this to a 
pointer variable, which will store the address of the allocated memory. 

If memory allocation failed (for example, if you're out of memory), malloc will return a NULL pointer. 

When malloc is unable to allocate the requested memory, it returns a null pointer. (A null pointer, remember, 
points definitively nowhere). It's a "not a pointer" marker; it's not a pointer you can use. Therefore, whenever you 
call malloc, it's vital to check the returned pointer before using it! If you call malloc, and it returns a null pointer, and 
you go off and use that null pointer as if it pointed somewhere, your program probably won't last long. Instead, a 
program should immediately check for a null pointer, and if it receives one, it should at the very least print an error 
message and exit, or perhaps figure out some way of proceeding without the memory it asked for. 

Program 

#include<stdio.h> 


199 


-| Easy Way to Learn C Programming] 















Chapter 8 • /////////////////////////////////////////////////////////////////////////////////////////// tttt . 

struct emp 

{ 

int eno; 

char name[20]; 
long int salary; 

}; 

main() 

{ 

struct emp *ptr; 
clrscr(); 

ptr=(struct emp*)malloc(sizeof(struct emp)); 

printf("Size of emp = %d\n bytes",sizeof(struct emp)); 

printffEno =%d\nname=%s\nsalary =%ld\n",ptr->eno,ptr->name,ptr->salary); 

getch(); 

} 

Output: 

Eno= -3472 
name= hj$~ Ihjdh 
salary=-46774 


More on Pointers 


By using malloc function a block of memory is allocated in run time. The size of the total memory is 26 
bytes. The allocated memory has the garbage value. 

Example 

/* This program demonstrates how malloc() and free() work together by allocating enough 
storage space for 10 integers, assigning them some values, and then releasing them back to 
the system. 7 
#include<stdio.h> 

#include<stdlib.h> 

#include<malloc.h> 

main() 

{ 

int *int_ptr,ctr; 

int_ptr=(int*) malloc (10* sizeof(int)); 
if(int_ptr==NULL) 

{ 

printffout of memory !!”); 

exit(0); /* standard library function which terminates program execution when it is called 7 

} 

for (ctr=0;ctr<10;ctr++) 

*(int_ptr+ctr)=ctr+1; 
for(ctr =0;ctr<10;ctr++) 
printf(“%d \n”,*(int_ptr+ctr)); 

} 

Output: 

1 

2 


10 

free() 

Description 


Memory allocated with malloc lasts as long as you want it to. It does not automatically disappear when a 
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function returns, as automatic-duration variables do, but it does not have to remain for the entire duration 
of your program, either. Just as you can use malloc to control exactly when and how much memory you 
allocate, you can also control exactly when you deallocate it. 


Dynamically allocated memory is deallocated with the free function 


void free(void *p); 

Passing the pointer into free will release the allocated memory, which will "give the memory back" to the 
stock of memory (sometimes called the "arena" or "pool") from which malloc requests are satisfied. 
Calling free is sort of the ultimate in recycling: it costs you almost nothing, and the memory you give back 
is immediately usable by other parts of your program 


Program 

#include<stdio.h> 
struct emp 
{ 

int eno; 

char name[20]; 
long int salary; 

}; 

main() 

{ 

struct emp *ptr; 
clrscr(); 

ptr=(struct emp*)malloc(sizeof(struct emp)); 

printffSize of emp = %d\n bytes",sizeof(struct emp)); 

printffEno =%d\nname=%s\nsalary =%ld\n",ptr->eno,ptr->name,ptr->salary); 

free(ptr); /* at last memory is released using free 7 

getch(); 

} 

From the above program the memory which is allocated by malloc or calloc is deallocated by using free 
function. In this program the allocated 26 bytes are released by free function. 


callocQ 


The syntax for calloc() is 

void *calloc(unsigned int number_elements, unsigned int element_size); 

Description 

calloc is similar to malloc, but the main difference is that the value stored in the allocated memory space 
is zero by default. With malloc, the allocated memory could have any value. 

calloc requires two arguments. The first is the number of variables you'd like to allocate memory for it. 
The second is the size of each variable. 


Like malloc, calloc will return a void pointer if the memory allocation was successful, else it'll return a 
NULL pointer. 

Program 

#include<stdio.h> 
struct emp 
{ 

int eno; 

char name[20]; 
long int salary; 

}; 

main() 

— 
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{ 

struct emp *ptr; 
clrscr(); 

ptr=(struct emp*)calloc(sizeof(struct emp)); 

printf("Size of emp = %d\n bytes",sizeof(struct emp)); 

printf("Eno =%d\nname=%s\nsalary =%ld\n",ptr->eno,ptr->name,ptr->salary); 

getch(); 

} 

Output: 

Eno= 0 


More on Pointers 


name= 

salary=0 

calloc() function acts like a malloc() function. It also allocated dynamically, but the only difference is the 
allocated memory has not garbage value it has null value. 


Example 

This program illustrates the use if the calloc() function 
#include<stdio.h> 

#include<stdlib.h> 

#include<malloc.h> 

#include<math.h> 

main() 

{ 

double *spointer,*epointer,*current; 
unsigned int n; 

printf(“\n For how many numbers do you wish to find sqrt ? “); 
scanf(“%d”,&n); 

spointer=(double*)calloc(n, sizeof(double)); 
if (spointer==null) 

{ 

printf(“\n out of memory I! “); 
exit(O); 

} 

epointer= spointer +n; 

for(current=spointer;current<epointer;(current)++) 
*current=sqrt((double)(current-spointer)); 
printf(“\n x \t sqrt(x)=\n\n”); 
for(current=spointer;current<epointer;++(current)) 
printf(“%d \t %f \n “, (current-spointer),*current); 
free((void *)spointer); 

} 

Output: 

For how many numbers do you wish to find the sqrt 5 
x sqrt x 
0 0.000000 
1 1.000000 

2 1.414214 

3 1.732051 

4 2.000000 

5 2.236068 


The difference between malloc and calloc lies in the fact that whereas calloc initializes the allocated 
space to zeros, malloc does not provide any initiation. So the space allocated by malloc contains 
garbage initially. 
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For whatever reason. Memory that was perviously allocated can be increased or reduced by using the 
function realloc(). 


Realloc() 

Description 


The realloc() function is used to reallocate a block of memory from a pointer we already have. But in this 
case reallocate does not mean to give us the memory again, but rather to resize the block of memory we 
already allocated, either larger or smaller. 

The syntax for realloc() is 

void *realloc(void *ptr, long int newSize); 

realloc takes two arguments. The first is the pointer referencing the memory. The second is the total 
number of bytes you want to reallocate. 

Passing zero as the second argument is the equivalent of calling free. 

Once again, realloc returns a void pointer if successful, else a NULL pointer is returned. 

If realloc has to go elsewhere to get enough contiguous memory, it returns a pointer to the new memory, 
after copying your old data there 

Program 

#include<stdio.h> 

#include<malloc.h> 

main() 

{ 

int *ptr,i; 
clrscr(); 

ptr=(int *)calloc(5,sizeof(int)); 
for(i=0;i<5;i++) 

{ 

printf("\n%d",*(ptr+i)); 

} 

ptr=(int *)realloc((void *)ptr,5*sizeof(int)); 

/* extending memory of 10 bytes 7 
for(i=0;i<10;i++) 

{ 

printf("\n%d",*(ptr+i)); 

} 

getch(); 

} 

Output: 

0 

0 

0 

0 

0 

-3454 

-1209 

6476 

4543 

565 


Example 

/* This program illustrates the use if the realloc() function to increase the size of an allocated block of 
memory. 7 

— 
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#include<stdio.h> 

#include<stdlib.h> 

#include<math.h> 

#include<malloc.h> 

main() 

{ 

double *spointer,*epointer,*current; 
spointer=(double *)calloc(6, sizeof(double)); 
if(spointer == null) 

{ 

printff \n out of memory I! \n “); 
exit(O); 

} 

epointer = spointer +6; 

for(current = epointer; current< epointer; (current)++) 

*current = sqrt(( double)(current -spointer)); 
printff \n x \t sqrt(x) \n\n”); 

for (current = spointer; current< spointer;++(current)) 
printf(“%d \t \f \n”, (current -spointer),*current); 

/* free old block: not necessary 7 
free(spointer); 

printf(“\nRE-ALLOCATE LARGER BLOCK OF MEMORY \n”); 
spointer = (double *) realloc((void *) spointer, 10*sizeof(double)); 
epointer = (spointer+10); 

for(current = spointer;current < epointer; (current)++) 

*current = sqrt(( double)(current- spointer)); 
printff \n x \t sqrt(x) \n\n”); 

for (current = spointer; current< spointer;++(current)) 
printf(“%d \t \f \n”, (current -spointer),*current); 
free((void*)spointer 

Output: 

X sqrt(x) 

0 0.000000 
1 1.000000 

2 1.414214 

3 1.732051 

4 2.000000 

5 2.236068 

RE-ALLOCATE LARGER BLOCK OF MEMORY 
X SQRT(X) 

0 0.000000 
1 1.000000 

2 1.414214 

3 1.732051 

4 2.000000 

5 2.236068 

6 2.449490 

7 2.645751 

8 2.828427 

9 3.000000 

Problem 

1. Dynamic memory allocation is_ 
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2. What is the difference between malloc() and calloc() functions ? 

Pointers And Multidimensional Arrays 


More on Pointers 


Pointer To a Two Dimensional Array 

A multidimensional array can also be represented with an equivalent pointer notation. ATwo-dimensional 
array can be considered as a collection of one-dimensional arrays. 

A two-dimensional array declaration can be written as : data-type (*ptvar)[expression 2]; rather than 

data-type array [expression"!] [expression 2]; where, 

1. Data_type refers to the data type of the array 

2. Pt_var is the name of the pointer variable 

3. Array is the corresponding array name 

4. Expression 1, expression 2 are positive- integer expressions that indicate the maximum number of 
array elements associated with each subscript. 

Note : Parenthesis should surround the array name and the preceding asterisk in the pointer version of 
each declaration. Without parenthesis, an array of pointers is being declared instead of a pointer to a 
group of arrays. 

If x is a two-dimensional integer array having 1 0 rows and 20 columns, x can be declared as int (*x)[20]; 
rather than int x[10][20]; 

In the first declaration x is defined to be a group of contiguous, one dimensional, 20-element integer arrays, 
x points to the first 20-element array. Which is actually first row (row 0) of the original two-dimensional; 
array. Similarly, (x+1) points to the second 20-element array, ie, second row (row 1) and so on. 

An individual array element within a multidimensional array by repeatedly using the dereferencing operator. 
If the expression x is used within an arithmetic expression, if its value is the starting address of the two- 
dimensional array and the arithmetic is scaled by the size if one of the second array of 20 integers and 
the expression : *(x +1) refers to the array itself. If this expression is used within an arithmetic expression, 
then the arithmetic is scaled by the size of an integer. This expression is same as x[1]. 

Given the two equivalent expressions : x[1 ] and *(x +1 ), both the expressions have the array’s starting 
address as their value. An element in the two-dimensional; array can be referenced in at least four 
possible ways: 

*(*(x+1)+3) 

*(x+1)[3] 

*(x+1) [3] 

*(x[1]+3) 


For example, in the array x, the item in row2, column 5 can be accessed using the expression *(*( x +2)+5) 

Problem 


1. A two-dimensional array can be defined as a pointer to a group of contiguous_ 

2. If a two dimensional array is defined as follows : 
float table[2][3] ={{1.1,1.2,1.3}, {2.1,2.2,2.3}} 

What is the meaning of the following statements: 

*(table +1) 

(*(table)+1) 

T(table +1)+1) 

Arrays Of Pointers 

Using an array of pointers (tables of pointers) is a useful method for keeping track of several pointers to 
variables. A multidimensional array can be expected in terms of an arrays of pointers rather than as a 
pointer to a group of contiguous arrays. In such situations the newly defined array will have one dimension 
less than the original multidimensional array. Each pointer indicates the beginning of a separate (n-1) 
dimensional array. 


1 Easy Way to Learn C Programming] 













More on Pointers 


Chapter 8 

In general, a two dimensional array can be defined as a one dimensional array of pointers. An array of 
pointers is declared as , data_type * array_name[size]; rather than data_type 
array_name[expression1] [epression 2]; where, data_type describes the type of variable pointed to 
by the elements of the array, size indicates the number elements in the pointer array. 

Difference Between Pointer to a Two-dimensional and an Array of Pointers 

Consider the conventional declaration of a two-dimensional array : int x[10][20]; 

In the pointer to an array version of declaration, the parenthesis should surround the array name and the 
preceding asterisk. The first expression is omitted when defining a pointer to a group of arrays. int(*x)[20]; 
When declaring as an array of pointers, the parenthesis should not be there and the second expression 
is omitted, int *x[10]; 

When a two-dimensional a array is expected in this manner, an individual array element can be accessed 
by use if a single indirection operator, rather than two as in the case of the other type of declaration. For 
example an individual array element x[1 ][3] can be accessed by writing *(x[1 ] +3) rather than *(*(x+1 )+3) 

Pointer Arrays vs. Multidimensional Arrays 

Given the definitions int a[10][20]; and int *b[10]; then a[3][4] and b[3][4] are both syntactically legal references 
to a single int. But a is a true two-dimensional array: 200 int sized locations have been set aside. 

For 'b' however the definition only allocates 10 pointers and does not initialization them, initialization must 
be done explicitly. Assuming that each element of b does point to a twenty-element array, then there will 
be 200 ints set aside, plus ten cells for the pointers. 

The important advantage of the pointer array is that the rows of the array may be of different lengths. 
That is each element of b need not point to a 20 element array, some may point to two elements, some 
to fifty, and some to none at all. 

Problem 

1. What are the differences between a pointer to a two dimensional; array and array of pointers? 

2. If a three dimensional array ,float t[10][20][30] is expected as a two dimensional array of pointers 

as float *l[10][20]; Flow can an individual array element t[2][3][5] can be accessed using array of 
pointers notation by_. 

Pointers To Pointers 


It is possible to declare a pointer variable that will contain another variable’s address. Variables of this type are 
declared this way: char **name_of_pointer; This declaration creates a variable named name_of_pointer 
that contains the address of a pointer to a character. If used in an arithmetic expression, the arithmetic is 
scaled by the size of a pointer. Pointers to pointers are sometimes referred to as indirect pointers. 

Dereferencing Indirect Pointer 

If a pointer variable is declared and is set to the value of a pointer to an integer as follows: 

int *ipointer; 
int **ppointer; 
int i; 
i=15; 

ipointer=&1; 

ppointer=&ipointer; 

Consider the declaration of array of pointers, int *point[10]; 

The name of the array point without a subscript, is interpreted by as a pointer to a pointer. The statement 
int * array does not allocate an array of integers. Similarly the statement int Appoint would declare a 
variable of type int **, but it would not set aside space for an array. 

Problem 


1. A pointer variable can be at most two levels deep( as in int **a ) .State True or False. 
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2. Given the following declaration : 
int a,*b=&a,**c=&b; 

What is the effect of the following statements ? 
a=4; 

**c=5; 
b=(int*) **c; 

Passing Pointers To Functions 


More on Pointers 


Pointers are often passed to a function as arguments. This allows data items within the calling program 
portion of the program to be accessed by the function, altered within the function and then returned to the 
calling segment of the program in the altered form. 

This use of passing addresses (pointers) as arguments is called call by reference, which is in contrast 
to passing arguments by value 

When an argument is passed by value, the data item is copied to the function. Thus any alteration made 
to the data item within the function is not carried over to the calling function. Thus, its contents can be 
accessed freely and accordingly changes made to the data item will be recognized in both the function 
and the calling routine. 


This implies that by calling a function by reference more than one value can be returned back to the 
calling function. The formal arguments that are pointers must each be preceded by an asterisk^). 

Example 

/* This program illustrates the differences in calling a function by value and by reference 7 

#include<stdio.h> 

void functl (int,int); 

void funct2(int *,int *); 

main() 

{ 

int u=1,v=3; 

printf(“\n Before calling functl: u=%d v=%d”, u,v); 
functl (u,v); 

printf(“\n After calling functl :u=%d v=%d”,u,v); 
printf(“\n Before calling funct2: u=%d v=%d”, u,v); 
funct2(&u,*v); 

printf(“\n After calling functl :u=%d v=%d”,u,v); 

} 

void functl (int x, int y) 

{ 

x=0;y=0; 

printf(“\n Within functl :u=%d v=%d”, x,y); 

} 

void funct2( int *pu,int *pv) 

{ 

*pu=0; 

*pv=0; 

printf(“\n Within functl :u=%d v=%d”,*pu,*pv); 

} 


Output: 


before calling functl 

: u=1 v=3 

within functl 

: u=0 v=0 

After calling functl 

: u=1 v=3 

before calling funct2 

: u=1 v=3 

within functl 

: u=0 v=0 

After calling functl 

: u=0 v=0 
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Example 

/* This program illustrates the swapping of two variables. The swap() function is called from the main() 
call by value 7 

#include <stdio.h> 
void swap(int *, int *); 
main() 

{ 

int a,b; 

printf(“\n Enter the values of a and b to be swapped 

scanf(“%d%d”,&a,&b); 

swap(a,b); 

printf(“ The values of a and b after swapping: %d %d “,a ,b); 

} 

/* Interchange the values of a and b 7 
void swap( int *pa, int *Pb) 

{ 

int temp; 
temp=*pa; 

*pa=*pb; 

*pb=temp; 

} 

Output: 

Enter the values of a and b to be swapped: 3 4 
The values of a and b after swapping : 4 3 

Problem 

1. The two ways of passing arguments to functions in C are_and _ 

2. What is the fundamental difference between passing by value and passing by reference 

Passing Arrays 

As mentioned earlier, an array name is actually a pointer to the array, i.e. It represents the address of the 
first element in the array. Within the called function, this argument is a local variable, and so an array 
name parameter is a pointer, that is a variable containing an address. Therefore, an array name is 
treated as a pointer when passed to a function. It is not necessary to precede the array name with an 
ampersand sign within the function call. 

An array name that appears as a formal argument within a function definition can be declared either as 
a pointer or as an array of unspecified size as follows:ints[ ]; or int *s; 

Example 

/* This program illustrates the processing of an array when passed as an argument to a function. This 
program is for sorting an array of element in the increasing order using exchange sort 7 
#include <stdio.h> 

#define MAX10 
void shellsort(int *, int *); 
main() 

{ 

intint_array[MAX],i,j; 
for (i=0;i<MAX;i++) 

{ 

printf(“\n Enter the %d element:”,i+1); 
scanf(“%d”,&int_array[i]); 

} 

j=i; 

shellsort(int_array,&j); 
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printf(“ The sorted List of numbers is :\n”); 

for (i=0;i<j;i++) 

printf(“%d \n”, *(int_array+i)); 

} 

void shellsort(int *num_array, int *n) 

{ 

int i,j,temp; 
for (i=0;i<*n;i++) 

{ 

for (j=0;k< *n; j++) 

if (*(num_array+i) < *(num_array+j)) 

{ 

temp= *(num_array+i); 

*(num_array+i)=*(num_array+j); 

*(num_array+j)=temp 

} 

} 

} 


Output: 

Enter the 1 element 

3 

Enter the 2 element 

4 

Enter the 3 element 

5 

Enter the 4 element 

8 

Enter the 5 element 

7 

Enter the 6 element 

0 

Enter the 7 element 

12 

Enter the 8 element 

33 

Enter the 9 element 

658 

Enter the 10 element 

5 

The sorted List of numbers is 


0 

3 

4 

5 
5 

7 

8 
12 
33 
658 

It is possible to pass part of an array to a function, by passing a pointer to the beginning of the subarray. 
E.g. If a is an array , f(&a[2]) or f(a+2) 

then, both pass to the function f the address of the sub_array that starts at a[2]. 

Problem 

1. The skeletal structure of a C program is shown below: 
main() 

{ 

static int a[5] = { 10,20,30,40,50 }; 
void funct( int *P); 
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} 

void funct(p) 
int *p; 

{ 

int I, sum =0; 
for (i=3;i<5;i++) 
sum+=*(p+i); 
printffsum =%d”, sum); 

} 

(a) What kind if argument is passed to funct ? 

(b) What kind of information is returned by funct ? 

Pointers To Functions 

In C, a function itself is not a variable, but it is possible to define pointers to functions thereby enabling 
passing of functions to other functions. 

When a function declaration appears within another function. The name if the function being declared 
becomes a pointer to that function. If functl is declared within main, then functl will be interpreted as a 
pointer variable within main. Such pointers can be passed to other functions as arguments within the 
second function. 

When a function accepts another function’s name as an argument declaration must identify that argument 
as a pointer to another function. A formal argument that is a pointer to a function can be declared as 
data_type(*function_name) (); where datajype refers to the data type of the quantity returned by the 
function. This function can then be accessed by means of the indirection operator. The indirection 
operator must precede the function name (i.e. the formal argument) . Both the (function_name) 
(argl ,arg2,.argn); where argl, arg2,.argn refer to the arguments required in the function call. 

The skeletal outline if a C program is shown below. 

main() 

{ 

intij; 

int process(); 
int functl (); 
int funct2(); 


j=process(funct2); 


} 

process(pf) /* function definition 7 
int (pfj()); /* formal argument declaration 7 
{ 

int a,b,c; 


c= (*pf )(a,b); /* access the function passed to this function; return a value for c 7 


return(c); 

} 

functl (a,b) /* function definition 7 
inta,b; 

{ 

int c; 

c=. /* use a and b to evaluate 7 

return(c); 

— 
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} 

funct2(x,y) /* function definition 7 
intx.y; 

{ 

int z; 

z=. /* use a and b to evaluate 7 

return(z); 

} 

The prototype of a function that accepts a pointer to another function as an argument can be declared as 

data_type funct_name(arg data_type(*pt_var)(type1 ,type2,.).); 


For the function process the prototype can be as follows int process(int(*) 
(int, int)); 


Problem 


1. Explain the meaning of the following declaration int(&pt)(char *a, char *b); 

2. Declare a pointer to a function that accepts an argument which is an array of pointers to integers 
quantities and returns a pointer to a character. 



Exercise #1 

Write a program which calls a function which will find the smallest and largest integers in a given integer 
array. Decide on the number of parameter and their type yourself. 

Exercise #2 

Write a function to which is passed an integer array and a constant and counts how many elements of 
the array are less than the constant, equal to it and greater than it. Return these three values either by 
way of passed_by_reference or a three element array parameter. 

Exercise #3 

Write the function itoa(n, s) that the integer n into a character string , s. 

Exercise #4 

Write a program to multiply any two matrices using an array of pointers to allocates memory dynamically 
for the matrices on the matrix size which the user enters. 

Note : Matrices are two-dimensional arrays of any sizes. 
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File Handling 

Overview 

♦ Introduction 

♦ Categories of data files 

♦ Opening and Closing a Data File 

♦ Processing a data file 

♦ Positioning the file pointer 

♦ Other functions related to files 

♦ C Preprocessor 

Introduction 

A File is a collection of records(datas). A file is a place on the disk where a group of related data is stored. 
C supports to perform basic file operations are: 

♦ Naming a file. 

♦ Opening a file. 

♦ Writing datas into a file. 

♦ Reading datas from a file. 

♦ Closing a file. 

Categories of Data Files 

So far, in all the sample programs we have considered, the data was written to the standard output and 
data was read from the standard input. As long as only small amount of data are being accessed in the 
form of simple variables, and character strings, this type of I/O is sufficient. Many applications which 
deals with large amount of datas, we require that information be written to or read from an auxiliary 
storage device. Such information is stored on the device in the form of a data file. Thus, data files allow 
us to store information permanently, and to access and alter that information whenever necessary. 

There are two different categories of data files. 

♦ Stream oriented data files 

♦ System oriented data files. 

Stream oriented data files are two types. In the first category, the data files comprises consecutive 
characters. These characters can be interpreted as individual data items or as components of strings or 
numbers. These are called text files. 

The second category of stream-orientd data files, often referred to as unformatted data files, organizes 
data into blocks containing contiguous bytes of information. These blocks represent more complex data 
structures, such as arrays and structures. These file are called binary files. 

System oriented data files are more closely related to the computer’s operating system than are stream- 
oriented data files. To perform the I/O form and to files, an extensive set of library functions are available 
in C. Access to files generally requires four basic operations : 

Open 

This allows access to a file and establishes the position, offset, in the file. 

Close 
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File Handling 


This ends access to the file. When access to a file complete, it should be close. The number of files that 
a running program can have at any time is limited; by closing file property these limited facilities can be 
used more intelligently. 


Read 


This gets information from the file, either in the form of characters strings, or in the form of data (combined 
integers,characters,floating-point numbers, and structures). 

Write 


This adds information to the file or replaces information already in the file 


NAME 

FUNCTIONS 

fopen() 

Creates and Opens a file. 

fclose() 

Closes an existing file. 

fputc() / putc() 

Writes a character to a file. 

fgetcj) / getc() 

Reads a character from a file. 

fprintf() 

Writes a set of datas to a file. 

fscanf() 

Reads a set of datas from a file. 

fputs() 

Writes a string to a file. 

fgets() 

Reads a string from a file. 

putw() 

Writes an integer to a file. 

getwj) 

Reads an integer from a file. 

feof() 

Returns non zero(true) if end-of-file is reached. 

ferror() 

Returns non zero(true) if error has occurred. 

fseek() 

Returns zero(true) if seeks(moves) to a specified 
byte in a file. 

ftell() 

Returns the current file position. 

rewind() 

Resets the file position indicator to the begginning 
of the file. 

remove() 

Erases a file. 

fflush() 

Flushes a file. 

freopen() 

Associates an existing stream with a new file. 


Problem 


1. The primary advantage of using a data file is_. 

2. Write are the various categories of data files in C? 

Opening and Closing a Data File 

When working with a stream-oriented data file, the first step is to establish a buffer area, where information 
is temporarily stored while being transferred between the computer’s memory and the data file. The 
buffer area is established by writing. 

FILE *ptvar; 

Where FILE is a special structure type that establishes the buffer area, and ptvar is a pointer variable that 
indicates the beginning of the buffer area. The structure type FILE is defined within a system include file, stdio.h. 

Opening a file : fopen() 

The standard I/O function used to open a file is named fopen(). This associates the file name with the 
buffer area. It return a pointer to the structure FILE. This structure contains information about the opening 
of the file and the buffering information that is used while the file is open. The return value must be saved 
because all other functions for file handling requires this as argument. 

Function Name: fopen() 

(FILE *) fopen (file_name,mode); 

— 
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Description : This functions opens a file and establishes a current offset within the file. This must be 
done before attempts are made to read from or write to the file. 

Argument List 

(char *)file_name 

The starting address of a character string describing the name of the file. This can be either a character 
string, an array name, or a character pointer. 

(Char *)mode 

This describes the actions to be performed on the file and governs the initial offset in the file. The modes 
for opening a file area. 

Return values 

FILE * Returned for successful open 

Value is a pointer to a structure that contains file opening and buffering information. The return value is to 
identify the file for performing input and output. 

(FILE *)NULL Returned if the file cannot be opened 

Occurs if the file does not exist and is being opened other than for writing, or if the user is opening a new 
file for writing. But does not have permission to create a file with the supplied filename. 


MODE 

MEANING 

r 

Opens a text file for reading. 

w 

Create a text file for writing. 

a 

Append to a text file. 

rb 

Open a binary file for reading. 

wb 

Create a binary file for writing. 

ab 

Append to a binary file. 

r+ 

Opens a text file for read/write 

w+ 

Create a text file for read/write. 

a+ 

Append or create a test file for read/ write 


Closing a File : fclose() 

When a program has completed its use of a file, the file should be closed using the fclose() function. The 
function is defined formally as follows : 


Function Name: fclose() 

(int) fclose(stream); 

Description : This function closes the specified file and releases any overhead used in maintaining the file, 
permitting the memory that held this information to be used for opening another file. If a program exists 
without closing a file, the system will automatically close the file through proper calls to fclose(). 

Argument List 

(FILE *)stream This is the return value for the fopen() and is used to identify which file is to be closed. 

Return Values 
0 

This means a successful file closing. 

EOF 

This means an error was encounted when closing the file, possibly because the file had already been 
closed or an improper argument was supplied. 

Example 
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File Handling 


This program illustrates opening of a file “sample.dat” as a write only file. If the opening is not successful, 
it prints a message and exits. 

#include<stdio.h> 

main() 

‘ { 

FILE *fptr; 

fptr = fopen(“sample.dat”,”w”); 
if (fptr == NULL) 

{ 

printf (“\n Cannot open sample data \n”); 
exit(1); 

} 

/* part of program omited 7 
fclose(fptr); 

} 


Problem 


1. If a fileopened for reading it is necessary that the file must exist. State True or False. 

2. If a file opened for writing already exists its content would be overwritten. State True or False. 

3. For opening a file in append mode it is necessary that the file should exist. State True or False. 

4. On opening a file for reading which of the following activates are performed : 

(a) The disk is searched for the existance of the file. 

(b) The file is brought into memory. 

(c) A pointer is set up which points to first character in the file 

(d) All the above 

Processing a Data File 


A data file must be created before it can be processed. When creating a new data file, the information 
that is entered through a keyboard is write out to the data file. 

Writing To a File 


Three functions for writing to the file exist and are directly analogous to functions used for terminal output. 
These functions are fputc(), fputs() and fprintf(). These functions require an additional argument - an 
output the identification i.e, the file to which the data has to be written. 

Individual characters can be written to the files using fputc() function. The entire strings can be written to 
the data files utilizing special string-oriented library function puts(). 

Many data files contain more complicatd data structures, such as records that include various combinations 
of numeric and character information. For formatted writing of characters, strings, integers and floats, 
fprintf() can be used. 

Function Name:fputc() 

int fputc(c,stream); 

Description : The fputc function writes the single character to the file at the current position. 

Argument List 
char c 

Character to be written 

FILE ‘stream 

Pointer to FILE structure that is the return value from fopen(). 

Return Value 
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int 

The value of character return. 
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EOF 

Indicates an error. 


File Handling 


Example 

/*this program uses fputc to a send a character to an A file 
#include<stdio.h> 
main() 

{ 

FILE *fptr; 

char *strptr1 [50][50]={"This is a test of fputc \0"}; 
char *p; 

fptr=fopen("fgetc.c","w"); 
if (f ptr==N U LL) 

{ 

printf("\n Unable to open the file"); 
exit(); 

} 

for(p=strptr1 ;*p!='\0';p++) 

fputc(*p,fptr); 

getch(); 

} 

Output: 

File: fgetc.c 

This is a test of fputc 

Function Name:fputs() 
int fputs(str,stream); 

Description : The fputs function copies string to the output file at the current position. The terminating 
character (‘\0’) is not copied. 

Argument List 

char *str 

Pointer to the string to be output. 

FILE *stream 

Pointer to FILE structure which specifies the name of the file to which output has to be written. 

Return Value 


int (>0) 

Non negative value if successful. 

EOF 

Error 

Example 

This program recieves strings from keyboard and writes them to file using fputs() function. 
#include<stdio.h> 

#include<string.h> 

main() 

{ 

FILE *fp; 
char s[80]; 

fp = fopen(“txt1 .text’V’w”); 

if (fp == NULL) 
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puts (“Cannot open a file”); 
exit(1); 

} 

printf (“Enter a few lines of text: \n”); 
while((strcmp(gets(s),”end”)) != 0) 
fputs(s.fp); 
fclose(fp); 

} 

Output : 

Enter few line of text: 

Joline Computer Centre, 
Simmakal, 

Madurai-1. 


File Handling 


File: textl .text 

Joline Computer Centre,Simmakal,Madurai -1. 

Function Name:fprintf() 

int fprintf(stream, format, argument) 

Description : fprintf() prints formatted data to the file. The printf function formats and prints a series of 
characters and values to output file. 


Argument List: 


FILE ‘stream 
Pointer to FILE structure 
char ‘format 
Format-control string 


Arguments: Each argument is converted and output according to corresponding format specification in 
format. 


Return Value 

int (>0) The number of characters printed. 

(<0) In case of an output error. 

Example 

This program is to create a file “Employee.dat”, which store the details like name,age and basic salary of 
the employees. 

#lnclude<stdio.h> 

main() 

{ 

FILE *fp; 
char name[40] 
char ans=‘Y’; 
int age; 
float bs; 

fp = fopen(“EMPLOYEE.DAT”,”w”); 
if (fp == NULL) 

{ 

printf(“Cannot open file”); 
exit(); 

} 

while (ans==‘Y’ || ans == ‘y’) 
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{ 

printf(“\n Enter Name,age and basic salary \n”); 
scanf( “%s %d %f”,name,&age,&bs); 
fprintf(fp,”%s, %d %f \n”,name,age,bs); 
printf(“\n Another employee (Y/N)”); 
scanf(“%c”,&ans); 

} 

fclose(fp); 

} 

Output: 

Enter name,age and basic salary 

Muthu 22 4500 

Another Employee (Y/N) Y 

Enter Name ,age and basic salary 

Kumar 22 6500 

Another Employee (Y/N) Y 

Enter Name ,age and basic salary 

Suresh 23 3400 

Another Employee (Y/N) Y 

Enter Name age and basic salary 

KumudSing 24 4300 

Another Employee (Y/N) N 

Reading From a File 


File Handling 


The functions getchar(),scanf(),gets() read information from the terminal. Analogus functions read 
information from open files. These functions are fgetc(),fscanf(),fgets(). 

Data files consisting of individual characters can be read utilizing special string-oriented library function, fgetsQ. 


Many data files contain more complicated data structures, such as records that include various combinations 
of numeric and character information. Such data files can be read using fscanf() function. 

These fuction calls require one additional argument, the identification of the file from which the information 
is being read. This identification is the fopen function call’s saved return value. 


When reading a file beyond end of file, the manner in which the end of a file is indicated internally depends 
on the device the file is on. fgetc() and scanf() functions returns EOF which is already defined in the 
header file stdio.h EOF has the value -1. The fgets() function indicates end of file condition by returning 
NULL which has the value . 


Function Name:fgetc() 
intfgetc(stream); 

Description : The fgetc() function reads a single character from the current position of the file assoiciated 
with the stream. The character is converted and returned as an int. The function then increments the 
assoiciated file pointer (if any) to point to the next character. 

Argument List 

(FILE *)stream 

Pointer to FILE structure that is the return value from fopen(). 

Return Values 


int 

The value of the charater read. 
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EOF 

Indicates an error or end-of-file. 
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Example 

/* This program uses getc to read the first 80 input characters ( or unitl the end of input) from a file and 

place them into a string named buffer 7 

#include<stdio.h> 

#include<stdlib.h> 

main() 

{ 

FILE *fpt; 

char buffer[80]={"This is a text file\0"}; 
int i,ch,*p; 

f pt=f o pen ("f g etc .c", "w"); 
if(fpt==NULL) 

{ 

printf("unable to open"); 
exit(0); 

} 

for(p=buffer;*p!='\0';p++) 

{ 

fputc(*p,fpt); 

} 

fclose(fpt); 

/* Open a file to read line from 7 
if (fpt = fopen(“fgetc.c”,”r”)) == NULL) 
exit(0); 

/* Read in first 80 characters and place them in “buffer” 7 
ch = fgetc(fpt); 

for ( 1=0; l<80 && ch != EOF;i++ ) 

{ 

buffer[i] = ch; 
ch = fgetc(fpt); 

} 

/* Add null to end of string 7 
buffer[i]=’\0'; 
printf(“%s\n”, buffer); 
fclose(fpt); 

} 

Output: 

This is a test file 

Function Name:fgets() 

char *fgets(str,n,stream); 

Description : The fgets function reads a string from the input stream argument and stores it in str. 
Characters are read from the current stream position upto and including the first newline character (‘\n’). 
upto the end of the stream, or until the number of characters read is equal to n-1, which ever comes first. 
The result is stored in str, and a null character (‘\0’) is appended. The new line character if read is 
included in the string. If n is equal to 1, the str is empty(“”). The fgets function is similar to the gets 
function; however gets replaces the newline character with NULL. 

Argument List 

char *str 

Storage location for data. 

int n 

— 
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Number of characters stored 

FILE *stream 

Pointer to FILE structure which identifiers the file from which the data has to read 


File Handling 


Return Values 


char 

The starting address of str. 

NULL 

Error or end-of-file condition 

Example 

/* This program uses the fgets() function to read a line from a file and then print them on the standard 
output (the terminal) followed by a count of the number of lines in the file 7 
#include<stdio.h> 
main() 

{ 

char inp_line[256],filename[25]; 
int counter; 

FILE *fptr; 


printf(“Enter Filename : “); 
gets(filename); 


/* Open input file*/ 
fptr = fopen (filename,”r”); 
if (fptr == NULL) 

{ 

printf (“Cannot Open %s \n”,filename); 
exit(O); 

} 

counter=0; 

/* read lines from input file ; write them to terminal 7 
printf(“\n The contents of the file : \n”); 
while (fgets(inp_line,256,fptr) != NULL) 

{ 

printf(“%s”,inp_line); 

counter++; 

} 


printf (“\n Total Lines = %d \n\n”,counter); 
fclose(fptr); 

} 

Output: 

Enter file name : fgetc.c 
The contents of the file 
This is a text file 
Total Lines = 1 

Function Name:fscanf() 

int fscanf(stream,format,argument); 

Description : fscanf() function reads formatted data from a stream. It reads data from the current 
position of stream into the location given by the argument. Each argument must be a pointer to a 
variable with a type that corresponds to a type specifier in format. 
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Argument List 

FILE *stream 

Pointer to FILE structure 
char ‘format 
Format-control string 
argument 
Optional argument 

Return Value 

int>0 

The number of string that were succesfully converted and assigned. The return value does 
not include fields that were read but not assigned. 

0 

No values were assigned. 

EOF 

Error or end of file. 

Example 

/* This program read the data,name,age and basic salary of different employees in a formatted way from 
the file EMPLOYEE.DAT. */ 

#include<stdio.h> 

main() 

{ 

File *fp; 

char name[40]; 
int age; 
float bs; 

fp = fopenfEMPLOYEE.DAT”,”r”); 
if (fp == NULL ) 

{ 

puts(“Cannot open file”); 
exit(O); 

} 

while (fscanf(fp,”%s %d %f”,name,&age, &bs) != EOF ) 
printf( “\n %s %d %f”,name, age, bs); 

fclose(fp); 

} 

Output: 


Muthu 

22 

4500 

Kumar 

22 

6500 

Suresh 

23 

3400 

Kumudsing 

24 

4300 


getw() and putw() functions 

The getw() and putw() are integer oriented functions. 

Writing an integer value into a file 
Syntax 

putw(integer,fp); 

Description 

The putw() function writes an integer value to the file at the current position 
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Argument list 

int integer 

integer value to be written. 

FILE *fp; 

Pointer to FILE structure that is the return value from topen() 

Return value 

int - the value of integer return 
EOF - indicates an error 

Reading an integer value from a file 

Syntax 

t=getw(fp); 

Description 

The getw() function reads an integer value from the file at the current position 

Argument list 

intt 

integer value to be read. 

FILE *fp; 

Pointer to FILE structure that is the return value from fopen() 

Return value 

int - the value of integer return 
EOF - indicates an error 

Positioning the file pointer 

ftell() 

Syntax: long ftell(FILE *stream); 

Description: Returns the current file pointer 

Return Value 

On success, returns the current file pointer position. 

fseek() 

Syntax: int fseek(FILE *stream, long offset, int whence); 

Description: Repositions the file pointer of a stream 

After fseek, the next operation on an update file can be either input or output, fseek can return a 0 (indicating 
that the pointer has been moved successfully), when it has not been. This is because DOS, which 
actually resets the pointer, does not verify the setting. 

Return Value 

♦ On success (the pointer is successfully moved), fseek returns 0. 

♦ On failure, fseek returns a non-zero value, fseek returns an error code only on an unopened file 
or device. 

rewind() 

Syntax: void rewind(FILE *stream); 

Description: Repositions file pointer to stream's beginning 

Return Value: None 

— 
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Example 

#include<stdio.h> 

#include<stdlib.h> 

#include<string.h> 

/* void rewind(FILE *fp) 7 
void main() 

{ 

char string[100]; 

FILE *fp; 

if((fp=fopen("TESTFILE","w+"))==NULL) 

{ 

puts("Cannot open fileAn"); 
exit(1); 

} 

do{ 

putsfEnter a string(CR to quit):\n"); 
gets(string); 
strcat(string,"\n"); 
fputs(string,fp); 

}while(*string!='\n'); 
rewind(fp); 
while( Ifeof(fp)) 

{ 

fgets(string,79,fp); 
printf(string); 

} 

getch(); 

} 

Output: 

Enter a string(CR to quit): 

Welcome to new world 
Enter a string(CR to quit): 

Hello 

Enter a string(CR to quit): ^ 

Welcome to new world 
Hello 

feof() 

Syntax: int feof(FILE *stream); 

Description: Tests if end-of-file has been reached on a stream. 

Return Value: 

♦ Returns non-zero if an end-of-file indicator was detected on the last input operation on the named stream. 

♦ Returns 0 if end-of-file has not been reached. 

Other functions related to Files: 
ferror() 

Syntax: int ferror(FILE *stream); 

Description: Tests if an error has occurred on a stream 

Return Value: 

terror returns non-zero if an error was detected on the named stream. 

— 
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Example 

#include<stdio.h> 

#include<string.h> 

main() 

{ 

char *str; 

FILE *fp; 

if ((fp=fopen("test.txt","w"))==NULL) 

{ 

printf("Unable to create file"); 
exit(1); 

} 

printf("Enter datas end with \"@\"\n"); 
while(strcmp(gets(str),"@")!=0) 

{ 

strcat(str,"\n"); 

fputs(str,fp); 

if(ferror(fp) 

printf("\n Error in writing\n"); 

} 

fclose(fp); 

} 

Output: 

Enter data end with @ 

This is Joline Computer Centre, 

Simmakal, 

Madurai-1. 

@ 

(Check the answer in dos mode). 

freopen() 

Syntax: FILE *freopen(const char *filename, const char *mode, FILE *stream); 

Description: The freopen associates a new file with an open stream 

Return Value: 

♦ On success, freopen returns the argument stream 

♦ On error, these functions return null 

Example 

#include<stdio.h> 

/* FILE *freopen(const char ^filename,const char *mode, FILE *stream); 7 
main() 

{ 

char string[100]; 
clrscr(); 

freopen("OUT","w",stdout); 

puts("Enter the String:"); 

gets(string); 

printf(string); 

getch(); 

} 

Output: 

Enter the String: 
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Hello EveryBody 

fflush() 

Syntax: int fflush(FILE *stream); 

Description: 

The ftlush function is used to flush the contents of anb output stream. 

Return Value: 

♦ On success, returns 0 

♦ On error, returns EOF 

Example: 

#include<stdio.h> 

#include<string.h> 
void main() 

{ 

int eno; 

char *name,*ch; 
float salary; 

FILE *fp; 

if ((fp=fopen("emp.txt","a"))==NULL) 

{ 

printf("Unable to create file"); 
exit(1); 

} 


do 

{ 

printf("Enter eno name salary"); 
scanf("%d%s%f",&eno,name,&salary); 
fprintf(fp,"%d\t%s\t%f\n", eno, name, salary); 
fflush(fp);/* every time buffer is cleared after written*/ 
printf("Data stored"); 

printf("Do you want continue."); 

scanf("%s",ch); 

}while(stricmp(ch,"y")==0); 

fclose(fp); 

} 

Output: 

Enter eno name salary 100 sreedhar 35000 

Do you want continue.y 

Enter eno name salary 101 suresh 30000 
Do you want continue.n 

(To Display the content of a file "OPEN DOS SHELL" in file menu) 

remove() 

Syntax: int remove(const char *filename); 

Description: removes a file 

Return Value: 

♦ On success, remove returns 0. 

♦ On error, it returns -1, and sets errno to one of the following: 
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ENOENT No such file of directory 
EACCES Permission denied 


File Handling 


Program 

#include<stdio.h> 
void main() 

{ 

char *file; 

printf("Enter file do you want removed"); 

gets(file); 

if(!remove(file)) 

printf("file errased successfully"); 
else 

printf("Cannot removed"); 

} 

Output: 

Enter file do you want removed emp.txt 
file errased successfully 

Problem 

1. What is the difference between fputs() and fprintf() functions ? 

2. The value of EOF if_and is defined in the header file_. 

3. Data files consisting entirely of strings can be read using_function. 

4. Contrast the use of fscanf() function with the use of the scanf() function. 

C Preprocessor 

The C preprocessor is a text processor that manipulates the text of a source file as part of the first phase 
of transaction. The preprocessor does not parse the source text, but it does break it up into tokens for 
the purpose of locating macro calls. Although the compiler ordinarily invokes the preprocessor in the first 
pass, the the preprocessor can also be invoked separately to process text wihtout compiling. 

Preprocessor statements use the same charecter set as source file statements , with the exception that 
escape sequences are not supported. The character set used in preprocessor statements is the same 
as the execution character set. The preprocessor also recognizes negative character values. The C 
preprocessor recognizes the following directives: 

#define #endif #ifdef #line #elif #error #ifndef ##pragma 

#else #if #include #undef 

The number sign (#) must be the first nonwhite-space character on the line containing the directive; 

white-space characters can appear between the number sign and the first letter of the directive. Some 
directives include arguments or values. Any text that follows a directive (except an arguments or value 
that is part of the directive) must be preceded by the single-line comment delimeter (//) or enclosed in 
comment delimeters (/* 7). Lines containing preprocessor directives can be continued by immediately 
preceding the end-of-line marker with a backslash(\). 

Preprocessor directives can appear anywhere in a sourcefile, but they apply only to the remainder of the 
source file. 


#define 


The #define directive defines an identifier and a character sequence (i.e., a set of characters) that will be 
substituted for the identifier each time it is encountered in the source file. The identifier is referred to as 
a macro name and the replacement process as macro replacement. 


The general form of the directive is 
#define macro-name char-sequence 
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for example 
#define pi 3.14 

Defining Function-like Macros 

The #define directive has another powerful feature: the macro name can have arguments. Each time 
the macro name is encountered, the arguments used in its definition are replaced by the actual arguments 
found in the program. This form of a macro is called a function-like macro. For example, 

/* To find Abs value using #define function*/ 

#include<stdio.h> 

#define ABS(n) (n)<0?? -(n):(a) 
main() 

{ 

printf("ABS of -1 and1:%d %d",ABS(-1),ABS(1)); 
getch(); 

} 

Output: 

ABS of -1 and 1:11 

#error 

The #error directive forces the compiler to stop compilation. It is used primarily for debugging. 

The general form of the #error directive is 
#error error-message 

The error-message is not between double quotes. When the #error directive is encountered, the error 
message is displayed, possibly along with other information defined by the compiler. 

#include 

The #include directive instructs the compiler to read another source file in addition to the one that 
contains the #include directive. The name of the additional source file must be enclosed between double 
quotes or angle brackets. For example 

#include "stdio.h" 

#include <stdio.h> 

both instruct the compiler to read and compile the header for the C I/O System library functions. 
Conditional Compilation Directives 

This process is called conditional compilation and is used widely by commercial software houses that 
provide and maintain many customized versions of one program. 

#if, #else,#elif, and #endif 

Perhaps the must commonly used conditional compilation directives are the #if,#else,#elif, and #endif. 
These directives allow you to conditionally include portions of code based upon the outcome of a constant 
expression. 

Syntax: 

#if constant-expression 
statement sequence 
#endif 

if the constant expression following #if is true, the code that is between it and #endif is compiled. Otherwise, 
the intervening code is skipped. The #endif directive marks the end of an #if block. For example 
#include<stdio.h> 

#define MAX 100 
main() 

{ 

#if MAX>99 

printffCompiled for array greater than 99.\n\n"); 

— 
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#else 

printf("compiled for small array.\n\n"); 

#endif 

getch(); 

} 

Output: 

Compiled for array greater than 99. 

#ifdef and #ifndef 


File Handling 


Another method of conditional compilation uses the directives #ifdef and #ifndef, which mean if defined 
and if not defined, respectively. The general form of #ifdef is 
#ifdef macro-name 

statement sequence 

#endif 

if macro-name has been previously defined in a 3define statement, the block of code will be compiled. 
The general form of #ifndef is 
#ifndef macro-name 

statement sequence 

#endif 


Example 

#include<stdio.h> 

#define TED10 
main() 

{ 

#ifdef TED 
printf("Hi Ted\n"); 

#else 

printf("Hi anyone\n"); 

#endif 

#ifndef RALPH 

printf("RALPH notdefined\n"); 

#endif 

getch(); 

} 

Output: 

Hi anyone 
RALPH not defined 


# undef 


The #undef directive removes a previously defined definition of the macro name that follows it. That is, it 

undefines a macro. The general form for #undef is 

#undef macro-name 

for example 

#define len 12 

#define width 129 

char array[len][width]; 

#undef len 
#undef width 

Both len and width are defined until the #undef statements are encountered. 


#line 


The #line directive changes the contents of -LINE-and -FILE--, which are predefined identifiers in the compiler. 
The -LINE-identifier contains the line number of the currently compiled line of code. The -FILE-identifier is a 
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string that contains the name of the source file being compiled. The general form for #line is 
#line number "filename" 
for example 
#include<stdio.h> 

#line 100 
main() 

{ 

printf("%d\n",-LINE-); 

getch(); 

} 


#pragma 

#pragma is an implementation-defined directive that allows various instructions to be given to the compiler. 
For example, a compiler may have an option that supports program execution tracing. A trace option 
would then be specified by a #pragma statement. You must check the compiler's documentation for 
details and options. 

The # and ## Preprocessor Operators. There are two preprocessor operators: # and ##. These operators 
are used with the #define statement. 


The #operator, which is generally called the stringize operator. 

The Role of Preprocessor in C 


C offers new capabilities, some of which supplants those offered by the ANSI C preprocessor.These 
new capabilities enhance the type safety and predictability of the language: 


♦ 


♦ 

♦ 


In C, objects declared as const can be used in constant expressions. This allows programs to 
declare constants that have type and value information, and enumerations that can be viewed 
symbolically with the debugger. Using the preprocessor # define directive to define constants is 
not as precise. No storage is allocated for a const object unless an expression that takes its 
address found in the program. 

The C inline function capability supplants function-type macros. The advantage of using inline 
functions over macros are: 

Type safety. Inline functions are subjet to the same type checking as normal functions. Macros 
are not type safe. 


Correct handling of arguments: 
supplied as arguments prior to 
expression with side effects wi 


that have s i de effect s; 


entering the function body. 


e functions evaluate the expressions 
Therefore, there is no chance that an 


I be unsafe. 


SOLVED PROGRAMS 


What will be the output of the following programs: 

1. main() 

{ 

FILE *fp; 

fp = fopen (“TRIAL.C”, “r”); 
fclose (fp); 

} 

Z> Output: 

No output 

2. #include “stdio.h” 
main() 

{ 

char str[20]; 

FILE *fp; 
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fp = fopen (strcpy (str, “ENGINE.C”), “w”); 
fclose (fp); 

} 

3 Output: 

No output 

3. #include “stdio.h” 
main() 

{ 

FILE *fp; 
char str[80]; 

/* TRIAL.C contains only one line: 

Its a round, round, round world!*/ 
fp = fopen (“TRIAL.C”, “r”); 
while (fgets (str, 80, fp) ! = EOF) 
puts (str); 

} 

3 Output : 

Its a round, round, round world! 

Its a round, round, round world! 


4. #include “stdio.h” 
main() 

{ 

FILE *fp; 
char c; 

fp = fopen (“TRY.C”, “r”); 
if (fp = NULL) 

{ 

puts (“Cannot open file”); 
exit(1); 

} 

while ((c = getc (fp)) ! = EOF) 
putch(c); 
fclose(fp); 

} 

3 Output : 

Error message : Null pointer assignment 
Note : Correct the program 

5. #include “stdio.h” 
main() 

{ 

FILE *fp, *fs, *ft; 
fp = fopen (“A.C”, “r”); 
fs = fopen (“B.C”, “r”); 
ft = fopen (“C.C”, “r”); 
fclose (fp, fs, ft); 

} 

3 Output : 

No output 
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main() 

{ 

struct a 

{ 

char city[10]; 
int pin; 

}; 

static struct a b = {“Udaipur”, 20}; 
static char c[ ] = “Bangalore”; 

FILE *fp; 


fp = fopen (“TRIAL”, “wb”); 
fwrite (&b, sizeof(b), 1, fp); 
fwrite (c, 9, 1, fp); 

} 

3 Output: 

No output on screen 

Attempt the following : 

1. The electricity board wants to computerise its billing system. Write a program to add modify, view 
customer details such as customer number, name, area code, last months reading, current month 
reading. 

> Program 

#include<process.h> 

#include<stdio.h> 

#include<stdlib.h> 

#include<dos.h> 

#include<ctype.h> 

#include<string.h> 
struct electric 
{ 

long int scno; 
char pname[30]; 
char area[20]; 
float curr_reading; 
float pre_reading; 

}; 

void sortno(); 
void sortname(void); 
intchange(void); 
main() 

{ 

int ch,i; 
while(l) 

{ 

clrscr(); 

printf("\n 1. Add records"); 

printf("\n 2. View records by consumer number"); 

printf("\n 3. View records by consumer name"); 

printf("\n 4. Modify a record"); 

printf("\n 5. Delete a record"); 

printf("\n 6. Output to text file."); 

printf("\n 7. Terminate the program"); 
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printf("\n\n Enter your choice :"); 
fflush(stdin); 
scanf("%d",&ch); 
if((ch<1 && ch>7)) 

printf("\nInvalid Option."); 

else 

{ 

switch(ch) 

{ 

case 1: 

add_record(); 
break; 
case 2: 

sortno(); 
break; 
case 3: 

sortname(); 
break; 
case 4: 

modify_record(); 
break; 
case 5: 

del_record(); 
break; 
case 6: 

output_file(); 
break; 
case 7: 

exit(O); 

} 

} 

} 

} 

add_record() 

{ 

struct electric r,t; 
int logic=1; 

FILE *eb; 
char flag; 

eb=fopen("eb.dat","ab+"); 

clrscr(); 

do 

{ 

clrscr(); 

printf("\n Enter service connection number:"); 

scanf("%ld", &r.scno); 

rewind(eb); 

while(fread(&t,sizeof(t),1 ,eb)!=NULL) 

{ 

if(t.scno==r.scno) 

{ 
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printf("\n Record Already exists..!!\n"); 
logic=0; 
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} 

} 

if(logic) 

{ 

fseek(eb,0,SEEK_END); 
printf("\n Enter owner name....:"); 
fflush(stdin); 
gets(r.pname); 

r.pname[0]=toupper(r.pname[0]); 

printf("\n Enter Area. 

gets(r.area); 

aa: 

printf("\n Enter previous month reading :"); 
scanf("%f", &r.pre_reading); 
printf("\n Enter current month reading :"); 
scanf("%f", &r.curr_reading); 
if(r.pre_reading>r.curr_reading) 

{ 

printf("Enter the correct reading "); 
goto aa; 

} 

else 

fwrite(&r,sizeof(r),1 ,eb); 

} 

fflush(stdin); 

printf("\n Add one more records [y/n]:"); 

flag=getchar(); 

logic=1; 

}while(toupper(flag)=='Y'); 

fclose(eb); 

return; 

} 

del_record() 

{ 

struct electric r; 

FILE *eb, *temp; 
long int no; 
int c=0; 
char ch; 

temp=fopen("temp.dat","wb+"); 

eb=fopen("eb.dat","r+"); 

clrscr(); 

printf("Enter Number to delete :"); 
scanf("%ld", &no); 
rewind(eb); 

while((fread(&r,sizeof(r),1 ,eb))!=NULL) 

{ 

it(r.scno==no) 

{ 

clrscr(); 

printf("\n Service connection number: %ld", r.scno); 
printf("\n Owner name...: %s", r.pname); 
printf("\n Area....: %s", r.area); 
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printf("\n Previous month reading : %5.2f", r.pre_reading); 

printf("\n Current month reading : %5.2f", r.curr_reading); 

printf("\n\n Confirm to delete this record [y/n]..? :"); 

fflush(stdin); 

ch=getchar(); 

if(toupper(ch)=='Y') 

{ 

c=1; 

continue; 

} 

else 

fwrite(&r,sizeof(r),1 ,temp); 

} 

else 

fwrite(&r,sizeof(r),1 ,temp); 

} 

fclose(eb); 

fclose(temp); 

remove("eb.dat"); 

rename("temp.dat","eb.dat"); 

remove("temp.dat"); 

if(c) 

printf("\n\nRecord delete Successfully."); 

else 

printf("\n\nRecord not found."); 
getch(); 
return; 

} 

modify_record() 

{ 

struct electric r,t; 

FILE *eb; 
long int no,pos; 
int logic=1; 
char ch; 

eb=fopen("eb.dat","rb+"); 

clrscr(); 

printf("Enter service connection number to modify :"); 

scanf("%ld", &no); 

while(eb!=NULL) 

{ 

pos=ftell(eb); 
fread(&r,sizeof(r),1 ,eb); 
if(r.scno==no) 

{ 

clrscr(); 

printf("\n Service connection number: %ld", r.scno); 
if(change())scanf("%ld", &r.scno); 
if(no==r.scno) logic=1; 
else 

{ 

rewind(eb); 

while(fread(&t,sizeof(t),1,eb)!=NULL) 
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{ 

if(t.scno==r.scno) 

{ 

printf("\n Record Already exists..!!\n"); 
logic=0; 

} 

} 

} 

if(logic) 

{ 

printf("\n\n Owner name...: %s", r.pname); 
if(change())gets(r.pname); 
r.pname[0]=toupper(r.pname[0]); 
printf("\n\n Area....: %s", r.area); 
if(change()) gets(r.area); 

printf("\n\n Previous month reading : %5.2f", r.pre_reading); 

if(change()) scanf("%f", &r.pre_reading); 

printf("\n\n Current month reading : %5.2f", r.curr_reading); 

if(change())scanf("%f", &r.curr_reading); 

fseek(eb,pos,0); 

fwrite(&r,sizeof(r),1 ,eb); 

printf("\n\n\n Record updated successfully."); 

logic=1; 

} 

getch(); 

fclose(eb); 

return; 

} 

else 

if(feof(eb)!=0) 

{ 

printf("\n Record not found."); 

getch(); 

fclose(eb); 

return; 

} 

} 

} 

void sortno() 

{ 

struct electric r,*sort,temp; 
int i=0,j; 
long size,rec; 

FILE *eb,*teb,*out; 

eb=fopen("eb.dat","rb+"); 

out=fopen("eb.txt","w"); 

fseek(eb,0,SEEK_END); 

size=ftell(eb); 

rec=(long)size/sizeof(r); 

sort=(struct electric*) malloc(sizeof(struct electric*)*rec); 
rewind(eb); 

while(fread(&r,sizeof(r),1,eb)!=NULL) 

{ 
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sort[i]=r; 

i++; 

} 

if(i—0) 

{ 

printf("\nRecord not found."); 

fclose(eb); 

getch(); 

return; 

} 

fclose(eb); 

for(i=0;i<rec;i++) 

{ 

for(j=i+1 ;j<rec;j++) 

{ 

if(sort[i].scno>sort[j].scno) 

{ 

temp=sort[i]; 
sort[i]=sort[j]; 
sort[j]=temp; 

} 

} 

} 

for(i=0;i<rec;i++) 

{ 

clrscr(); 

printf("\n Service connection number: %ld", sort[i].scno); 
printf("\n Owner Name....: %s", sort[i].pname); 
printf("\n Area....: %s", sort[i].area); 

printf("\n Previous month reading : %5.2f", sort[i].pre_reading); 
printf("\n Current month reading : %5.2f", sort[i].curr_reading); 

fprintf(out,"%ld%s%s%5.2f%5.2f\n",sort[i].scno,sort[i].pname, sort[i].area, 

sort[ij. pre_reading,sort[i].curr_reading); 

getch(); 

} 

fclose(out); 

free(sort); 

} 

void sortname() 

{ 

struct electric r,*sort,temp; 
int i=0,j; 
long size,rec; 

FILE *eb,*teb,*out; 

eb=fopen("eb.dat","rb+"); 

out=fopen("eb.txt","w"); 

fseek(eb,0,SEEK_END); 

size=ftell(eb); 

rec=(long)size/sizeof(r); 

sort=(struct electric*) malloc(sizeof(struct electric*)*rec); 
rewind(eb); 

while(fread(&r,sizeof(r),1,eb)!=NULL) 

{ 
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} 

if(i—0) 

{ 

printf("\nRecord not found."); 

fclose(eb); 

getch(); 

return; 

} 

fclose(eb); 

for(i=0;i<rec;i++) 

{ 

for(j=i+1 ;j<rec;j++) 

{ 

if(strcmp(sort[i].pname,sort[j].pname)>0) 

{ 

temp=sort[i]; 
sort[i]=sort[j]; 
sort[j]=temp; 

} 

} 

} 

for(i=0;i<rec;i++) 

{ 

clrscr(); 

printf("\n Service connection number: %ld", sort[i].scno); 
printf("\n Owner Name....: %s", sort[i].pname); 
printf("\n Area....: %s", sort[i].area); 

printf("\n Previous month reading : %5.2f", sort[i].pre_reading); 
printf("\n Current month reading : %5.2f", sort[i].curr_reading); 
fprintf(out,"%ld %s %s %5.2f %5.2f\n",sort[i].scno,sort[i].pname, sort[i]. area, sort [i] 

.pre_reading, 

sort[i].curr_reading); 

getch(); 

} 

fclose(out); 

free(sort); 

} 

change() 

{ 

char ch; 

printf("\tlf change press Y/y ? "); 

fflush(stdin); 

ch=getche(); 

if(toupper(ch)=='Y') 

{ 

fflush(stdin); 
printf("\t\t"); 
return 1; 
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fflush(stdin); 
return 0; 

} 

} 

output_file() 

{ 

FILE *out,*eb; 
struct electric e; 
eb=fopen("eb.dat","r"); 
if(fread(&e,sizeof(e),1 ,eb)==NULL) 

{ 

fclose(eb); 

remove("eb.txt"); 

printf("\nNo records found."); 

getch(); 

return; 

} 

out=fopen("eb.txt","r"); 

if(out==NULL) 

{ 

printf("\n\n\n No records found."); 

getch(); 

return; 

} 

clrscr(); 


printf("\n-.-.-.-"); 

printf("\nService\tOwner\t\tArea of \tPrevious month \t\t Current month"); 
printf("\nNumber\tName \t\tResiding\t Reading \t\t Reading"); 
printf("\n-"); 


while(fscanf(out,"%d %s %s %f %f", &e.scno,e.pname,e.area,&e.pre_reading,&e. 

curr_reading)!=EOF) 

printf("\n%-7ld\t%-15s %-15s %14.2f %23.2f", e.scno,e.pname,e.area,e.pre_reading, 

e.curr_reading); 

printf("\n.-.-."); 

getch(); 

fclose(out); 

} 

Z> Output: 

1. Add records 

2. View records by consumer number 

3. View records by consumer name 

4. Modify a record 

5. Delete a record 

6. Output to text file 

7. Terminate the program 
Enter Your Choice :1 

Enter Service connection number: 1 
Owners name... Sanjeevi 
Area...Arumbakkam 
Previous month reading : 45 
Current month reading :60 
Add one more record N 


2. Write a program to store the emp structure into a data file 
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> Program 

#include<stdio.h> 

main() 

{ 

int i,n; 
struct emp 
{ 

int eno; 

char ename[10]; 
int sal; 
int comm; 
char desig[10]; 

}e[10]; 

FILE *fp; 

fp=fopen("emp.txt","w"); 

clrscr(); 

printf("Enter how many employees"); 

scanf("%d",&n); 

for(i=0;i<n;i++) 

{ 

printf("Enterthe employee number :"); 

scanf("%d",&e[i].eno); 

printf("Enter the employee name :"); 

scanf("%s",&e[i].ename); 

printf("Enter the designation :"); 

scanf("%s",&e[i].desig); 

printf("Enter the salary :"); 

scanf("%d",&e[i].sal); 

printf("Enter the commission :"); 

scanf("%d",&e[i].comm); 

} 

fwrite(&e, sizeof(e),n,fp); 
clrscr(); 

printf("Datas stored successfully"); 
getchQ; 


O Output: 

Enter how many employees : 1 
Enter the employee number :1 
Enter employee name : Samuel 
Enter the designation :Manager 
Enter the salary :8000 
Enter the commission :0 


Datas stored successfully 

3. Write a program to encrypt a file so that the contents of the file is not accessible to unauthorised 
users. 

> Program 

/*decoding program*/ 

#include<stdio.h> 
main() 

{ 
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char ch; 

FILE *pt,*pt1; 
clrscr(); 

printf ("\n\t\t\tD ECODING \n"); 
pt=fopen("test.txt","r"); 
ptl =fopen("temp.txt","w"); 
while( ifeof (pt)) 

{ 

ch=fgetc(pt); 

ch=ch-128; 

fputc(ch,pt1); 

} 

fclose(pt); 

fclose(ptl); 

remove("test.txt"); 

rename("temp.txt","test.txt"); 

pt=fopen("test.txt","r"); 

while( ifeof (pt)) 

{ 

ch=fgetc(pt); 

putchar(ch); 

} 

fclose(pt); 

} 
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4 . Write a program to store students details in a data file 

> Program 

#include<stdio.h> 

main() 

{ 

FILE *fp; 

int sno,m1 ,m2,i,m3,n; 
char sname[10],sex[6]; 
fp=fopen("stud.txt","w"); 
clrscr(); 

printf("Enter how many students"); 

scanf("%d",&n); 

for(i=0;i<n;i++) 

{ 

printf("Enterthe student number 
scanf("%d",&sno); 
printf("Enter student name 
scanf("%s",&sname); 
printf("Enterthe sex 
scanf("%s",&sex); 
printf("Enter Tamil marks 
scanf("%d",&m1); 
printf("Enter English marks 
scanf("%d",&m2); 
printf("Enter Maths marks 
scanf("%d",&m3); 

fprintf(fp,"%d %s %s %d %d %d", sno, sname, sex, ml, m2, m3); 

} 
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} 

3 Output: 

Enter how many students :1 

Enter the student number :100 
Enter the student name :Ramesh 
Enter the sex : M 
Enter Tamil marks :65 
Enter English marks :83 
Enter Maths marks :87 

5. Writing records to a data file using structure 

> Program 

#include “stdio.h” 
main() 

{ 

FILE *fp; 

char another = ‘Y’; 
struct emp 
{ 

char name[40]; 
int age; 
float bs; 

}; 

struct emp e; 

fp = fopen (“EMPLOYEE.DAT”, “w”); 
if (fp = = NULL) 

{ 

puts (“Cannot open file”); 
exit(); 

} 

while (another = = ‘Y’) 

{ 

printf (“\nEnter name, age and basic salary;”); 
scant (“%s %d %f, e.name, &e.age, &e.bs); 
fprintf(fp, “%s %d %f\n”, e.name, e.age, e.bs); 
printf (“\nAdd another record (Y/N)”); 
fflush (stdin), 
another = getche(); 

} 

fclose (fp); 

} 

3 Output: 

Enter name, age and basic salary : Meena 20 10000 

Add another record (Y/N) Y 

Enter name, age and basic Salary : Raja 21 11000 

Add another record (Y/N) Y 

Enter name, age and basic salary : Suresh 25 7000 

Add another record (Y/N) N 

6. Write a program to read records from a file using structure 

> Program 

#include “stdio.h” 
main() 

— 
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{ 

FILE *fp; 
struct emp 
{ 

char name[40]; 
intage; 
float bs; 

}; 

struct emp e; 

fp = fopen (“EMPLOYEE.DAT”, “r”); 
if (fp = = NULL) 

{ 

puts (“Cannot open file”); 
exit(); 

} 

while (fscanf(fp, “%s %d %f”, e.name, &e.age, &e.bs)l = EOF) 
printf(“%s %d %f\n”, e.name, e.age, e.bs); 
fclose(fp); 

} 

O Output: 

Meena 20 10000.000000 
Raja 21 11000.000000 
Suresh 25 7000.000000 

7. Write a menu-driven program for elementary database management 

> Program 

#include “stdio.h” 
main() 

{ 

FILE *fp, *ft; 
char another, choice; 
struct emp 
{ 

char name[40]; 
intage; 
float bs; 

}; 

struct emp e; 
char empname[40]; 
fp = fopen (“EMP.DAT”, “rb+”); 
if (fp = = NULL) 

{ 

fp = fopen (“EMP.DAT”, “wb+”); 
if(fp = = NULL) 

{ 

puts (“Cannot open file”); 
exit(); 

} 

} 

while(l) 

{ 

printf(“\n1. Add Records”); 
printf(“\n2. List Records”); 
printf(“\n3. Modify Records”); 

— 
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printf(“\n4. Delete Records”); 
printf(“\n5. Exit”); 
printf(“\n\nYour choice”); 
choice = getche(); 
switch(choice) 

{ 

case’1’: 

fseek(fp, 0, SEEK END); 

another = ‘Y’; 

while (another = = ‘Y’) 

{ 

printf (“nEnter name, age and basic sal.”); 

scant (“%s %d %f”, e.name, &e.age, &e.bs); 

fwrite (&e, sizeof(e), 1, fp); 

printf(“\nAdd another Record (Y/N)”); 

fflush (stdin); 

another = getche(); 

} 

break; 
case ‘2’: 

rewind(fp); 

while (fread(&e, sizeof(e), 1, fp) = = 1) 

printf (“%s %d %f\n”, e.name, e.age, e.bs); 
break; 
case ‘3’: 

another = ‘Y’; 
while (another = = ‘Y’) 

{ 

printf (“\nEnter name of employee to modify”); 
scant (“%s”, empname); 
rewind (fp); 

while (fread (&e, sizeof(e), 1, fp) = = 1) 

{ 

print(“\nEnter new name, age & bs”); 
scanf(“%s %d %f”, e.name, &e.age, &e.bs); 
fseek (fp, sizeof(e), SEEK_CUR); 
fwrite (fp, size of(e), 1, fp); 
break; 

} 

} 

printf(“\nModify another Record (Y/N)”); 
fflush (stdin); 
another = getche(); 
break; 
case ‘4’: 

another = ‘Y’; 
while (another = = ‘Y’) 

{ 

printf (“%\nEnter name of employee to delete”); 
scant (“%s”, empname); 
ft = fopen(“TEMP.DAT”, “wb”); 
rewind(fp); 

while (fread(&e, sizeof(e), 1, fp) = = 1) 
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{ 

if(strcmp(e.name, empname) !=0) 
fwrite (&e, sizeof(e), 1, ft); 

} 

fclose(fp); 

fclose(ft); 

remove (“EMP.DAT”); 
rename (“TEMP.DAT”, “EMP.DAT”); 
fp = fopen(“EMP.DAT”,”rb+”); 
printf(“Delete another Record (Y/N)”); 
fflush (stdin); 
another = getche(); 

} 

break; 
case ‘O’: 

tclose (fp); 
exit(); 

} 

} 

} 

O Output: 

1. Add Records 

2. List Records 

3. Modify Records 

4. Delete Records 

5. Exit 

Your choice 1 

Enter name, age and basic sal. Meena 20 10000.00 
Add another Record (Y/N) Y 
Enter name, age and basic sal. Raja 21 11000.00 
Add another Record (Y/N) N 

8. Text file creation 

> Program 

# include<stdio.h> 

# include<stdlib.h> 
main() 

{ 

char str; 

FILE *textfile; 
char ch; 

char filename[13]; 
clrscr(); 

puts(“\n Enter a file...”); 
gets(filename); 
textfile=fopen(filename,”w”); 
clrscr(); 

printf(“\n\n Enter file contents.[ A to stop]..An”); 
do 
{ 

str=getchar(); 

fputc(str,textfile); 

}while(str!=’ A ’); 
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fclose(textfile); 

} 

9. Text tile Processing 

> Program 

# include<stdio.h> 

# include<string.h> 

# include<stdlib.h> 
main() 

{ 

char str; 

FILE *textfile; 
char ch; 

char filename[13]; 
clrscr(); 

puts(“\n Enter a tile...”); 
gets(filename); 
textfile=fopen(filename,”r”); 
clrscr(); 

str=fgetc(textfile); 

while(str!=EOF) 

{ 

putchar(str); 

str=fgetc(textfile); 

} 

fclose(textfile); 

} 

10. Display Contents Of The File And Delete The File Based On 
User Confirmation, Using Command Line Parameters 

> Program 

#include <stdio.h> 

#include <ctype.h> 
main(int argc, char *argv[]) 

{ 

char ch, choice; 

FILE *fsource; 
int fileno; 

if(argc >= 2) 

{ 

for( fileno = 1; fileno < argc; fileno++ ) { 
fsource = fopen(argv[fileno],”r”); 
ch = fgetc(fsource); 
while(ch != EOF) { 

putchar(ch); 
ch = fgetc(fsource); 

} 

fclose(fsource); 

printf(“\nPress YTo Delete: “); 

fflush(stdin); 

choice = getchar(); 

if (toupper(choice) == ‘Y’) { 

printffFile Is Successfully Deleted\n”); 

— 
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} 

} 

} 

else 

printf(“This Program Requires Minimum One Parameter^”); 

} 

11. Example program Binary files 

> Program 

#include<stdio.h> 

#include<stdlib.h> 

#include<dos.h> 
struct electric 
{ 

long int scno; 
char pname[30]; 
char area[20]; 
float curr_reading; 
float pre_reading; 

}; 

main() 

{ 

int ch,i; 

MENU : 
clrscr(); 

printf(“\n I.Add record”); 
printf(“\n 2. View Records”); 
printf(“\n 3. Delete a Record”); 
printf(“\n 4. Modify a record”); 
printf(“\n 5. Terminate the program”); 

CHOICE : 

printf(“\n Enter Your Choice “); 
scanf(“%d”,&ch); 
if(ch<1 && ch>5) 
goto CHOICE; 
switch(ch) 

{ 

case 1 : 

Add_Record(); 
break; 
case 2 : 

View_Record(); 
getch(); 
break; 
case 3 : 

Del_Record(); 
break; 
case 4 : 

Modify_Record(); 
break; 
case 5 : 
exit(O); 
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goto MENU; 

} 

/* Main Function End 7 

/* This function to add new record into the file 7 
Add_Record() 

{ 

struct electric r; 

FILE *eb; 
char flag; 

eb=fopen(“EB.DAT”,”ab+”); 

clrscr(); 

do 

{ 

printf(“\n Enter Service connection number:”); 

scanf(“%ld”,&r.scno); 

printf(“\n Enter Owner name..:”); 

fflush(stdin); 

gets(r.pname); 

printf(“\n Enter Area..:”); 

gets(r.area); 

printf(“\nEnter Previous month reading:”); 

scanf(“%f”,&r.pre_reading); 

printf(“\n Enter current month reading:”); 

scanf(“%f”,&r.curr_reading); 

fwrite(&r,sizeof(r),1 ,eb); 

fflush(stdin); 

puts(“\n Add one more Records [y/n]:”); 
flag=getchar(); 

}while(toupper(flag)==’Y’); 

fclose(eb); 

return; 

} 

/* This function to list all the record from the file 7 
View_Record() 

{ 

struct electric r; 

FILE *eb; 
char flag; 

eb=fopen(“EB.DAT”,”rb+”); 

clrscr(); 

while((fread(&r,sizeof(r),1 ,eb))!=NULL) 

{ 

clrscr(); 

printf(“\n Service connection number:%ld”,r.scno); 
printf(“\n Owner name..:%s”,r.pname); 
printf (“\n Area.. :%s”, r.area); 

printf(“\n Previous month reading:%5.2f”,r.pre_reading); 
printf(“\n Current month reading:%5.2f”,r.curr_reading); 
getch(); 

} 

fclose(eb); 

return; 

} 

/* This function to delete a record from the file 7 

— 
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Del_Record() 

{ 

struct electric r; 

FILE *eb,*temp; 
long int no; 
char ch; 

temp=fopen(“temp.dat”,”wb+”); 

eb=fopen(“EB.DAT”,”rb+”); 

clrscr(); 

printf(“Enter Number to delete:”); 
scanf(“%ld”,&no); 

while((fread(&r,sizeof(r),1 ,eb))!=NULL) 

{ 

if(r.scno==no) 

{ 

clrscr(); 

printf(“\n Service connection number:%ld”,r.scno); 
printf(“\n Owner name..:%s”,r.pname); 
printf (“\n Area.. :%s”, r.area); 

printf(“\n Previous month reading:%5.2f”,r.pre_reading); 
printf(“\n Current month reading:%5.2f”,r.curr_reading); 
fflush(stdin); 

printf(“\n Confirm to delete this record[y/n]:”); 

ch=getchar(); 

if(toupper(ch)!=’Y’) 

{ 

fwrite(&r,sizeof(r),1 ,temp); 
continue; 

} 

} 

else 

{ 

fwrite(&r,sizeof(r),1 ,temp); 

} 

} 

removefeb.dat”); 

rename(“temp.dat”,”eb.dat”); 

remove(“temp.dat”); 

fclose(eb); 

fclose(temp); 

return; 

} 

/* This function to modify record contents from the file 7 
Modify_Ftecord() 

{ 

struct electric r; 

FILE *eb; 
long int no,pos; 
char ch; 

eb=fopen(“EB.DAT”,”rb+”); 

clrscr(); 

printf(“Enter Service connection number to modify:”); 
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} 


scanf(“%ld”,&no); 

while(eb!=NULL) 

{ 

pos=ftell(eb); 
fread(&r,sizeof(r),1 ,eb); 
if(r.scno==no) 

{ 

clrscr(); 

printf(“\n Service connection number:%ld”,r.scno); 
printf(“\n Owner name..:%s”,r.pname); 
printf(“\n Area.. :%s”,r.area); 

printf(“\n Previous month reading:%5.2f”,r.pre_reading); 
printf(“\n Current month reading:%5.2f”,r.curr_reading); 
printf(“\n\n\n Modify the following details\n\n”); 
printf(“\n Enter Service connection number:”); 
scanf(“%ld”,&r.scno); 
printf(“\n Enter Owner name..:”); 
fflush(stdin); 
gets(r.pname); 
printf(“\n Enter Area..:”); 
gets(r.area); 

printf(“\nEnter Previous month reading:”); 

scanf(“%f”,&r.pre_reading); 

printf(“\n Enter current month reading:”); 

scanf(“%f”,&r.curr_reading); 

fseek(eb,0,pos); 

fwrite(&r,sizeof(r),1 ,eb); 

putsfRecord updated successfully:”); 

getch(); 

fclose(eb); 

return; 


} 


} 

printf(“\n Invalid service connectio 
getch(); 



LAB EXERCISE 


EXERCISE #1 

Write a program that will concatenate two files : that is append the contents of one file at the end of 
another and write the result into a third file. Display the contents of the third file. 

EXERCISE #2 

Write a program which reads a source file, converts all uppercase letters to lowercase and viceversa 
and writes it to a target file. Use function fgets() and fputs(). 

EXERCISE #3 

a) Write a program to create STORE.DAT file with the following structure Part_no, Part_name, 
Qty_on_hand, Re_Order_level, Re_Order_qty, Supplier_code and Store minimum 20 items in to 
the STORE.DAT file. 

b) Write a program to print details of items whose stock is below the re_order_level. 

c) Write a function to automatically re_order items stock is below the re_order_level. 

EXERCISE #4 
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A scooter company has serial numbers of scooters starting from AAO to FF9. The other characteris¬ 
tics of scooters to be specified in a structure are: 

Year of manufacture, Color, Florse power. 

i) Write a program to create a file to store information corresponding to a scooter. 

ii) Write a program to retrieve information on scooters with serial numbers between BBO and CC9. 


EXERCISE #5 

Write a program to create file an income_tax. Structure members are person_name, occupation, 
annualjncome. 

Calculate tax for the following 


Annual, 

Income 




Tax 

< Rs. 

10,000 




Nil 

Rs. 

10,000 

to 

Rs. 

19,999 

10% 

Rs. 

20,000 

to 

Rs. 

29,000 

15% 

Rs. 

30,000 

to 

Rs. 

49,000 

25% 


EXERCISE #6 

Two files SECTIONA.DAT and SECTIONB.DAT contain Student_No and Average. Write a program to 
produce a third file FINAL.DAT which holds a single sorted, merged list of those two lists. Use 
command line Arguments to specify the file name. 

EXERCISE #7 

Given a text file, create another text file to delete all the words a, the, an and replacing each one of them 
with a blank space. 
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Introduction to Graphics 


Overview 


♦ Introduction 

♦ List of Graphics functions available in C 

♦ Text Related Functions 

★ outtext() and outtextxy() 

★ moverel() and moveto() 

★ settextstyle() 

★ setcolor() 

★ setbkcolor() 

♦ Geometric Shapes Related Functions 

★ arc(),circle(),pieslice() 

★ bar3d() 

★ setlinestyle() 

★ ellipse(), fillellipse(), sector() 

★ rectangle() 

★ drawpoly() and fillpoly() 

★ floodfill() 

♦ Bitmap Function 

★ getimage() and putimage() 

♦ Keystrokes Function 

★ kbhit() 

♦ Keyboard Interface Function 

★ bioskey() 

Introduction 

To start the graphics system, you must first call initgraph. initgraph initializes the graphics system by 
loading a graphics driver from disk (or validating a registered driver) then puffing the system into graphics 
mode, initgraph also resets all graphics settings (color, palette, current position, viewport, etc.) to their 
defaults, then resets graphresult to 0. 

Declaration: 

void far initgraph(int far *graphdriver, int far *graphmode, char far *pathtodriver); 

Argument 

*graphdriver Integer that specifies the graphics driver to be used.You can give graphdriver a value 
using a constant of the graphicsdrivers enumeration type. 

*graph mode Integer that specifies the initial graphics mode (unless *graphdriver = DETECT) If 
*graphdriver DETECT, initgraph sets *graphmode to the highest resolution available 
for the detected driver. You can give *graphmode a value using a constant of the 
graphics_modes enumeration type. 

*pathtodriver Specifies the directory path where initgraph looks for graphics drivers (*.BGI) first. If 
they’re not there, initgraph looks in the current directory. If pathtodriver is null, the driver 
files must be in the current directory. This is also the path settextstyle searches for the 
stroked character font files (*.CHR). 
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* graphdriver and *graphmode must be set to valid graphics drivers and graphics mode values or you’ll 
get unpredictable results. (The exception is graphdriver = DETECT.) 

After a call to initgraph, *graphdriver is set to the current graphics driver, and *graphmode is set to the 
current graphics mode. You can tell initgraph to use a particular graphics driver and mode, or to autodetect 
the attached video adapter at run time and pick the corresponding driver. If you tell initgraph to autodetect, 
it calls detectgraph to select a graphics driver and mode. Normally, initgraph loads a graphics driver by 
allocating memory for the driver (throughgraphgetmem), then loading the appropriate .BGI file from disk. 

Return Value: 

initgraph always sets the internal error code. 

On success, initgraph sets the code to 0 

On error, initgraph sets *graphdriver to -2, -3, -4, or -5, and graphresult returns the same value. 


List of Graphics functions available in C 


arc 

bar 

bar3d 

circle 

cleardevice 

clearviewport 

closegraph 

detectgraph 

drawpoly 

ellipse 

fillellipse 

fillpoly 

floodfill 

getbkcolor 

getcolor 

getdefaultpalette 

getfi II pattern 

getimage 

getmaxcolor 

getmaxmooe 

getmaxx 

getmaxy 

getpixel 

gettextsettings 

getviewsettings 

getx 

gety 

graphdefaults 

grapherrormsg 

imagesize 

initgraph 

line 

linerel 

lineto 

moverel 

moveto 

outtext 

outtextxy 

putimage 

putpixel 

rectangle 

setbkcolor 

setcolor 

setviewport 

setfillpattern 

setfillstyle 

setlinestyle 

setpalette 

settextjustify 

settextstyle 

textheight 

textwidth 





Text Related Functions 
outtext() and outtextxy() 

♦ outtext displays a string in the viewport (graphics mode) 

♦ outtextxy displays a string at the specified location (graphics mode) 

Declaration 

♦ void far outtext(char far *textstring); 

♦ void far outtextxy(int x, int y, char far *textstring); 

Description 

outtext and outtextxy display a text string, using the current justification 
settings and the current font, direction, and size. 

♦ outtext outputs textstring at the current position (CP) 

♦ outtextxy displays textstring in the viewport at the position (x, y) 

When using several fonts, use textheight and textwidth to determine the dimensions of the text. 

Return Value: None 
textheight() and textwidth() 

♦ textheight returns the height of a string in pixels 

♦ textwidth returns the width of a string in pixels 

Declaration 

♦ int far textheight(char far *textstring); 

♦ int far textwidth (char far *textstring); 

Description 

♦ textheight takes the current font size and multiplication factor, and determines the height of textstring 
in pixels. 
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♦ textwidth takes the string length, current font size, and multiplication factor, and determines the 
width of textstring in pixels. 

These functions are useful for adjusting the spacing between lines,computing viewport heights, sizing a 
title to make it fit on a graph or in a box, etc.. 

Return Value 

♦ textheight returns the text height in pixels. 

♦ textwidth returns the text width in pixels. 

Example 1: 

/*To print a sentence using outtext() 7 
#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 
main() 

{ 

int gd=0,gm=0; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 
getch(); 
exit(O); 

} 

outtextfWELCOME TO THE WORLD"); 
getch(); 
closegraph(); 

} 

Example 2: 

/* to print a sentence using outtextxy() 7 
#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 
main() 

{ 

int gd=0,gm=0,x,y; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 
getch(); 
exit(O); 

} 

x=getmaxx()/2; 
y=getmaxy()/2; 

outtextxy(x,y,"WELCOME TO THE WORLD"); 
getch(); 
closegraph(); 

} 

moverel() and moveto() 

♦ moverel moves the current position (CP) a relative distance 
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♦ moveto moves the CP to (x, y) 

Declaration 

♦ void far moverel(int dx, intdy); 

♦ void far moveto(intx, inty); 

Remarks 

♦ moverel moves the current position (CP) dx pixels in the x direction and dy pixels in the y direction. 

♦ moveto moves the current position (CP) to viewport position (x, y). 

Return Value: None 
Example 3: 

/* Example for moveto()-to print a sentence 7 
#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 

main() 

{ 

int gd=0,gm=0,x,y; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 

getch(); 

exit(O); 

} 

x=getmaxx()/2; 

y=getmaxy()/2; 

moveto(x,y); 

outtext("WELCOME TO THE WORLD"); 

getch(); 

closegraph(); 

} 

settextstyle() 

Sets the current text characteristics 

Declaration 

void far settextstyle(int font, int direction, int charsize); 

Description 

settextstyle sets the text font, the direction in which text is displayed, and the size of the characters. A call 
to settextstyle affects all text output by outtext and outtextxy. 

Font 

One 8x8 bit-mapped font and several “stroked” fonts are available. The 8x8 bit-mapped font, the default, 
is built into the graphics system. 

The enumeration font_names, defined in GRAPHICS.H, provides names for the different font settings. 

Direction 

Font directions supported are horizontal text (left to right) and vertical text (rotated 90 degrees 
counterclockwise). 
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The default direction is HORIZDIR. 

Name Value Direction 

HORIZ DIR 0 Left to right 

VERT DIR 1 Bottom to top 

Charsize 


The size of each character can be magnified using the charsize factor. If charsize is non-zero, it can 
affect bit-mapped or stroked characters. A charsize value of 0 can be used only with stroked fonts. 


charsize 

value 

0 

1 

2 

3 


outtext and outtextxy ... 

Magnify the stroked font text using either the default character magnification factor (4) or 
the user-defined character size given by setusercharsize. 

Display characters from the 8x8 bit-mapped font in an 8x8 pixel rectangle onscreen. 
Display characters from the 8x8 bit-mapped font in a 1 6x 16 pixel rectangle 
Display characters from the 8x8 bit-mapped font in a 24x24 pixel rectangle 
(Up to a limit often times the normal size) 


Example 4: 

/* Example for settextstyle() 7 

#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 

main() 

{ 

int gd=0,gm=0,x,y,i; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 

getch(); 

exit(O); 

} 

x=getmaxx()/2; 

y=getmaxy()/2; 

for(i=0;i<=4;i++) 

{ 

cleardevice(); 
settextstyle(i,0,10); 
outtextxy(x,y," J AR"); 
getch(); 

} 

closegraph(); 

} 


setcolor() 


setcolor sets the current drawing color 


Declaration 


void far setcolor(int color); 

Description 

setcolor sets the current drawing color to color, which can range from 0 to getmaxcolor.To select a 
drawing color with setcolor, you can pass either the color number or the equivalent color name. 
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The drawing color is the value that pixels are set to when the program draws lines, etc. 

Return Value 

setcolor does not return 

setbkcolor() 

setbkcolor sets the current background color using the palette 

Declaration 

void far setbkcolor(int color); 

Description 

setbkcolor sets the background to the color specified by color. 

color 

color is either a number or symbolic name specifying the color to set. For example, if you want to set 
the background color to blue, you can call 

setbkcolor(BLUE) /* or 7 setbkcolor(l) 

On CGA and EGA systems, setbkcolor changes the background color by changing the first entry in the 
palette. 

On an EGA or a VGA, if you call setpalette or setallpalette to change the palette colors, the defined 
symbolic constants might not give the correct color. 

This is because the color parameter to setbkcolor indicates the entry number in the current palette, 
rather than a specific color. (Except 0, which always sets the background color to black). 

Return Value 

setbkcolor does not return. 

Example 5: 

/* Example for setcolor() and setbkcolor() 7 
#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 
main() 

{ 

int gd=0,gm=0,x,y,i; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 
getch(); 
exit(0); 

} 

x=getmaxx()/2; 
y=getmaxy()/2; 
settextstyle(1,0,10); 
for(i=0;i<=getmaxcolor();i++) 

{ 

cleardevice(); 
setcolor(i); 
setbkcolor(i+3); 
outtextxy (x,y," J AFt"); 

— 
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getch(); 

} 

closegraph(); 

} 

Geometric Shapes Related Functions 
arc(),circle(),pieslice() 

- arc draws a circular arc 

- circle draws a circle 

- pieslice draws and tills a circular pie slice 

Declaration: 
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- void far arc(int x, int y, int stangle, int endangle, int radius); 

- void far circle(int x, int y, int radius); 

- void far pieslice(int x, int y, int stangle, int endangle, int radius); 

Description 


arc draws a circular arc in the current drawing color, circle draws a circle in the current drawing color, 
pieslice draws a pie slice in the current drawing color, then fills it using the current fill pattern and fill color. 

Argument 

(x,y) Center point of arc, circle and pie slice 

stangle Start angle in degrees 

endangle End angle in degrees 

radius Radius of arc, circle, and pieslice 

The arc or slice travels from stangle to endangle. If stangle = 0 and endangle = 360, the call to arc draws 
a complete circle. If your circles are not perfectly round, use setaspectratio to adjust the aspect ratio. 
Angle for arc, circle, and pieslice (counter-clockwise) 


90 

degrees 

180_0 degrees, 

degrees 360 degrees 

270 

degrees 

The linestyle parameter does not affect arcs, circles, ellipses, or pie slices. Only the thickness parameter 
is used. 


line, linerel, lineto functions 

line draws a line between two specified points 

linerel draws a line a relative distance from the current position (CP) 

lineto draws a line from the current position (CP) to (x,y) 

Declaration 

void far line(int xl,int yl, int x2, int y2); 
void far linerel(int dx, int dy); 
void far lineto(intx, inty); 

Description 

line draws a line from (xl, yl) to (x 2 , y 2 ) using the current color, line style, and thickness. It does not update the 
current position (CP), linerel draws a line from the CP to a point that is a relative distance (dx, dy) from the 
CP, then advances the CP by (dx, dy). lineto draws a line from the CP to (x, y), then moves the CP to (x, y). 
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bar3d () 

Declaration 

Void far bar3d(int left, inf top, inf right, inf bottom, int depth, int topflag); 

Description 

Bar3d draws the three-dimensional rectangular bar, then fills it using the current fill pattern and fill color. 
The three-dimensional outline of the bar is drawn in the current line style and color. 

Argument 

depth Bar’s depth in pixels 

topflag Governs whether a three-dimensional top is put on the bar 

(left, top) Rectangle’s upper left corner 

(right, bottom) Rectangle’s lower right corner 

If topflag is non-zero, a top is put on the bar. If topflag is 0, no top is put on the bar: This makes it possible 
to stack several bars on top of one another. 

To calculate a typical depth for bar3d, take 25% of the width of the bar, like this: 
bar3d(left, top, right, bottom, (right-left)/4,1); 

setlinestyle() 

Sets the current line style and width or pattern 

Declaration: 

void far setlinestyle(int linestyle, unsigned upattern, int thickness); 

Description: 

setlinestyle sets the style for all lines drawn by line, lineto, rectangle, drawpoly, etc. 

Return Value: 

If invalid input is passed to setlinestyle, graphresult returns -11, and the current line style remains 
unchanged. 

ellipse(), fillellipse(), sector(): 

♦ ellipse draws an elliptical arc 

♦ fillellipse draws and fills an ellipse 

♦ sector draws and fills an elliptical pie slice 

Declaration: 

♦ void far ellipse(int x, int y, int stangle, int endangle,int xradius, int yradius); 

♦ void far fillellipse(int x, int y, int xradius, int yradius); 

♦ void far sector(int x, int y, int stangle, int endangle, int xradius, int yradius); 

Description: 

♦ ellipse draws an elliptical arc in the current drawing color. 

♦ fillellipse draws an ellipse, then fills the ellipse with the current fill color and fill pattern. 

♦ sector draws and fills an elliptical pie slice in the current drawing color, then fills it using the pattern 
and color defined by setfillstyle or setfillpattern. 

Argument 

(x,y) .Center of ellipse 

xradius- Horizontal axis 

yradius. Vertical axis 

stangle- Starting angle 

endangle — Ending angle 

The ellipse or sector travels from stangle to endangle. 

— 
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If stangle = 0 and endangle = 360, the call to ellipse draws a complete ellipse. 
Angle for ellipse, fillellipse, and sector (counter-clockwise) 

90 

degrees 


180 

degrees 


_ 0 degrees, 
360 degrees 


270 

degrees 

The linestyle parameter does not affect arcs, circles, ellipses, or pie slices. Only the thickness parameter 
is used. 

Return Value: None 

If an error occurs while the elliptical pie slice is filling, graphresult returns -6 

rectangle(): 

Draws a rectangle (graphics mode) 

Declaration: 

void far rectangle(int left, int top, int right, int bottom); 

Description: 

Rectangle draws a rectangle in the current line style, thickness, and drawing color, (left,top) is the upper 
left corner of the rectangle, and (right,bottom) is its lower right corner. 

Return Value: None 

drawpoly() and fillpoly() 

♦ drawpoly draws the outline of a polygon 

♦ fillpoly draws and fills a polygon 

Declaration: 

♦ void far drawpoly(int numpoints, int far *polypoints); 

♦ void far fillpoly(int numpoints, int far *polypoints); 

Description: 

♦ drawpoly draws a polygon using the current line style and color. 

♦ fillpoly draws the outline of a polygon using the current line style and color, then fills the polygon using 
the current fill pattern and fill color. 

Arguments: 

Numpoints .- Specifies number of points 

*polypoints. Points to a sequence of (numpoints x 2) integers 

Each pair of integers gives the x and y coordinates of a point on the polygon. To draw a closed figure with 
N vertices, you must pass N+1 coordinates to drawpoly, where the Nth coordinate == the 0th coordinate. 

Return Value: None 

FloodfillO 

Flood-fills a bounded region 

Declaration: void far floodfill(int x, int y, int border); 

Description: floodfill fills an enclosed area on bitmap devices. The area bounded by the color border is 
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flooded with the current fill pattern and fill color. 

(x,y) is a "seed point". 

♦ If the seed is within an enclosed area, the inside will be filled. 

♦ If the seed is outside the enclosed area, the exterior will be filled. 

Use fillpoly instead of floodfill whenever possible so you can maintain code compatibility with future 
versions. 

Return Value: 

If an error occurs while flooding a region, graphresult returns -7. 

Example 6: 

/* To draw several circles with different radius 7 
#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 
main() 

{ 

int gd=0,gm=0,x,y,r=50; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 
getch(); 
exit(O); 

} 

x=getmaxx()/2; 
y=getmaxy()/2; 
do 
{ 

circle(x,y,r); 
r+=20; 

if(r>getmaxy()/2) break; 

} 

while(l); 
getch(); 
closegraph(); 

} 

Example 7: 

/*To draw lines in different direction*/ 

/* example on graphics 7 
#include<graphics.h> 

#include<stdio.h> 
main() 

{ 

int gd,gm,i; 
gd=0; 
gm=0; 

initgraph(&gd,&gm,""); 
setcolor(GREEN); 
line(50,50,50,200); 
line(100,100,400,100); 

line(100,120,300,400); _ 
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getch(); 

closegraph(); 

} 


Example 8: 

/* example for different geomentric shapes 7 
#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 

main() 

{ 

int gd=0,gm=0; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 

getch(); 

exit(O); 

} 

cleardevice(); 
outtextxy(45,65,"1 .circle"); 

circle(230,210,130) ;/*x-ordineate,y-ordineate,radius*/ 

getch(); 

cleardevice(); 

outtextxy(45,65,"2.arc"); 

arc(230,210,180,270,45);/*x-ordineate,y-ordineate,startangle,endangle,radius*/ 

getch(); 

cleardevice(); 

outtextxy(45,65,"3.bar"); 

bar(230,210,90,270); /*left, top, right, bottom*/ 

getch(); 

cleardevice(); 

outtextxy(45,65,"4.bar3d"); 

bar3d(230,210,270,90,45,70) ;/*left,top,right,bottom,depth,topflag*/ 

getch(); 

cleardevice(); 

outtextxy(45,65,"5.rectangle"); 

rectangle(230,210,360,190);/*left,top,right,bottom*/ 

getch(); 

cleardevice(); 

outtextxy(45,65,"6.pieslice"); 

pieslice(230,210,360,190,130);/*x-ordinate,y-ordinate,stangle,endangle,radius*/ 

getch(); 

cleardevice(); 

outtextxy(45,65,"7.ellipse"); 

ellipse(230,210,00,360,120,90);/*x-ordinate,y-ordinate,stangle,andangle, 

horizontalradius,verticalradius*/ 

getch(); 

cleardevice(); 

outtextxy(45,65,"8.fillellipse"); 

fillellipse(230,210,130,190);/*x-ordinate,y-ordinate,horizontalradius,verticalradius*/ 

getch(); 

cleardevice(); 
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outtextxy(45,65,"9.sector"); 

sector(230,210,360,190,130,120);/*x-ordinate,y-ordinate,stangle,endangle,xradius, 

yradius*/ 

getch(); 
cleardevice(); 
outtextxy(45,65,"10.line"); 

line(230,230,230,360) ;/*x-ordinate,y-ordinate,linestyle,thickness*/ 

getch(); 

cleardevice(); 

outtextxy(45,65,"11 .floodfill"); 

floodfill(230,230,30);/*x-ordinate,y-ordinate,broder*/ 

getch(); 

cleardevice(); 

outtextxy(45,65,"12.fillpoly"); 
fillpoly(90,45);/*numpoints,far points[]7 
getch(); 
cleardevice(); 

outtextxy(45,65,"13.drawpoly"); 

drawpoly(3,4);/*numpoints,farpolypoints[]7 

getch(); 

cleardevice(); 

outtextxy(45,65,"14.foodpoly"); 

floodfill(210,190,130);/*x-ordenate,y-ordenate,border*/ 

getch(); 

closegraph(); 

} 

Bitmap Function: 
getimage() and putimage() 

♦ getimage saves a bit image of the specified region into memory 

♦ putimage outputs a bit image onto the screen 

Declaration: 


♦ void far getimage(int left, int top, int right, int bottom,void far *bitmap); 

♦ void far putimage(int left, int top, void far *bitmap, int op); 

Description: 

♦ getimage copies an image from the screen to memory. 

♦ putimage puts the bit image previously saved with getimage back onto the screen, with the upper left 
corner of the image placed at (left,top). 


Arguments: 


Bitmap 


bottom 

left 

right 

op 


Points to the area in memory where the bit image is stored. The first two words of this 
area are used for the width and height of the rectangle. The remainder holds the image 
itself. 

(left, top) and (right, bottom) define the rectangular screen 
area from which getimage copies the bit image. 

(left, top) is where putimage places the upper left corner of top of the stored 
image. 

Specifies a combination operator that controls how the color for each destination pixel 
onscreen is computed, based on the pixel already onscreen and the corresponding source 
pixel in memory. 


The enumeration putimage_ops, defined in GRAPH ICS.H, gives names to the putimage combination operators. 
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Return Value: None 

Keystrokes Function: 

kbhit(): <CONIO.H> 

Checks for currently available keystrokes 

Declaration: int kbhit(void); 

Description: 

kbhit checks to see if a keystroke is currently available. 

Any available keystrokes can be retrieved with getch or getche. 

Return Value: 

♦ On success (if a keystroke is available), returns a non-zero integer 

♦ If a keystroke is not available, returns 0. 

Keyboard Interface Function: 

bioskey() <BIOS.H> 

Keyboard interface, using BIOS services directly 

Declaration: 

int bioskey(int cmd); 

Description: 

bioskey perform various keyboard operations using BIOS interrupt 0x16. The parameter cmd determines 
the exact keyboard operation performed. 

Return Value: 

The return value depends on the keyboard task performed. 

Exampe9: 

/* Example for getimage() and putimage() 7 
#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 
main() 

{ 

int gd=0,gm=0,issize,atx,aty,k; 
void *image; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printffgraphics error\n"); 
getch(); 
exit(0); 

} 

atx=0;aty=0; 
circle(25,25,25); 
line(25,10,25,35); 
circle(15,15,5); 
circle(35,15,5); 
arc(25,25,225,315,15); 
issize=imagesize(0,0,50,50); 
image=malloc(issize); 
getimage(0,0,50,50,image); 

— 
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do{ 

putimage(atx,aty, image, COPY_PUT); 
k=bioskey(0); 

putimage(atx,aty,image,XOR_PUT); 
switch(k) 

{ 

case 18342: 

aty-; /* up arrow 7 
break; 

case 20480: 

aty++; /* down arrow 7 
break; 

case 19200: 

atx-; /* left arrow 7 
break; 

case 19712: 

atx++; /* right arrow 7 
break; 

} 

if(atx<0) atx=0; 

if(atx > (getmaxx()-50)) atx=getmaxx()-50; 
if(aty<0) aty=0; 

if(aty>(getmaxy()-50)) aty=getmaxy()-50; 

} 

while(k!=20224); 

closegraph(); 

} 

r - a 

SOLVED PROGRAMS 


1. /*Displays text in different font size7 

#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 

main() 

{ 

int gd=0,gm=0,x,y,i=0,isgrow=1; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 

getch(); 

exit(O); 

} 

do 

{ 

settextstyle(1,0,i); 

x=(getmaxx()+1 )/2 -textwidth("BANK PROGRAM")/2; 
y=(getmaxy()+1 )/2 - textheightfBANK PROGRAM"); 
if(isgrow) 

{ 

i++; 

if(i>10) 
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isgrow=0; 

} 

else 

{ 


if(i<0) 
isgrow=1; 

} 

outtextxy(x,y,"BANK PROGRAM"); 

delay(IOO); 

cleardevice(); 

} 

while(!kbhit()); 

closegraph(); 

} 

2. /*To Draw different circles*/ 

#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 

main() 

{ 

int gd=0,gm=0,issize,i,k; 
void *image; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 

getch(); 

exit(O); 

} 

circle(25,25,25); 

issize=imagesize(0,0,50,50); 

image=malloc(issize); 

getimage(0,0,50,50,image); 

cleardevice(); 

k=50; 

for(i=0;i<5;i++) 

{ 

putimage(k,k,image,COPY_PUT); 
k+=50; 

} 

getch(); 

closegraph(); 

} 


3. /*Rotation of circle*/ 

#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 

main() 

{ 

int gd=0,gm=0,x,y,xr,yr,isgrow=1; 
initgraph(&gd,&gm,""); 



--> 
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if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 

getch(); 

exit(O); 

} 

x=getmaxx()/2; 

y=getmaxy()/2; 

xr=x; 

yr=10; 

do 

{ 

setcolor(LIGHTGREEN); 

ellipse(x,y,0,360,xr,yr); 

delay(50); 

setcolor(BLACK); 

ellipse(x,y,0,360,xr,yr); 

if(isgrow) 

{ 

yr++; 

xr~; 

if(yr>getmaxx()/2) isgrow=0; 

} 

else 

{ 

yr~; 

xr++; 

if(yr<=10) isgrow=1; 

} 

} 

while(!kbhit()); 

closegraph(); 

} 


4. /*To display the text in different direction */ 

#include<stdio.h> 

#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 

main() 

{ 

int gd=0,gm=0,x,y; 
initgraph(&gd,&gm,""); 
if(graphresult() !=grOk) 

{ “ 

clrscr(); 

printf("graphics error\n"); 

getch(); 

exit(O); 

} 

for(x=0;x<4;x++) 

{ 

setbkcolor(6); 



--> 
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settextstyle(0,x,5); 

setcolor(x+1); 

outtextxy(getmaxx()/2,getmaxy()/2,"JAR"); 

getch(); 

cleardevice(); 

settextstyle(1,x,5); 

setcolor(x+1); 

outtextxy(getmaxx()/2,getmaxy()/2,"COMPUTER"); 

getch(); 

cleardevice(); 

settextstyle(2,x,5); 

setcolor(x+1); 

outtextxy(getmaxx()/2,getmaxy()/2,"CENTRE"); 

getch(); 

cleardevice(); 

settextstyle(3,x,5); 

setcolor(x+1); 

outtextxy(getmaxx()/2,getmaxy()/2,"MADURAI"); 

getch(); 

cleardevice(); 

settextstyle(4,x,5); 

setcolor(x+1); 

outtextxy(getmaxx()/2,getmaxy()/2,"BRANCH"); 

getch(); 

cleardevice(); 

} 

closegraph(); 

} 

5. /* To display the text in different place */ 

#include<graphics.h> 

#include<stdio.h> 

main() 

{ 

int gd,gm; 

gd=0; 

gm=0; 

initgraph(&gd,&gm,""); 
setcolor(RED); 
outtext("JAR"); 

outtextxy(225,225,"Computer Centre Madurai"); 

getch(); 

closegraph(); 

} 

6. /* To display the text in different style of font */ 

#include<graphics.h> 

#include<stdio.h> 

main() 

{ 

int gd,gm,i; 

gd=0; 

gm=0; 

initgraph(&gd,&gm,""); 
for(i=0;i<=4;i++) 
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{ 

clrscr(); 

setcolor(LIGHTRED); 
setbkcolor(BLACK); 
settextstyle(i,0,10); 

outtextxy(100,100,"Graphics Package"); 
getch(); 

} 

closegraph(); 

} 

7. /‘Moving text*/ 

#include<conio.h> 

#include<graphics.h> 

#include<stdlib.h> 

main() 

{ 

int gd=0,gm=0,i,j; 
initgraph(&gd,&gm,""); 

if(graphresult() !=grOk) 

{ 

clrscr(); 

printf("graphics error\n"); 

getch(); 

exit(O); 

} 

i=10; 

j=10; 

while(!kbhit()) 

{ 

cleardevice(); 

setcolor(LIGHTGREEN+BLINK); 

setbkcolor(6); 

outtextxy(i,200,"JAR"); 

outtextxy(300,j,"WELCOME TO MADURAI BRANCH"); 

i+=10; 

j+=10; 

if (j>=440) 

j=10; 


if(i>=660) 

i=10; 

sound(random(400000)); 
delay(100000); 

} 

nosound(); 

closegraph(); 

} 


8. /* Example for setlinestyle() */ 

#include<graphics.h> 

#include<stdio.h> 

main() 

{ 
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int gd,gm,i; 

gd=0; 

gm=0; 

initgraph(&gd,&gm,""); 
setcolor(GREEN); 
setlinestyle(0,1,1); 
rectangle(100,100,200,200); 
setlinestyle(2,1,3); 
rectangle(200,200,400,400); 
getch(); 
closegraph(); 

} 

9. /* Example for setfillstyle()*/ 

#include<graphics.h> 

#include<stdio.h> 

main() 

{ 

int gd,gm,i; 

gd=0; 

gm=0; 

initgraph(&gd,&gm,""); 

setcolor(RED); 

circle(100,100,70); 

arc(200,200,0,180,100); 

settillstyle(SOLID_FILL,LIGHTGREEN); 

pieslice(300,300,0,360,50); 

getch(); 

setbkcolor(YELLOW); 

for(i=0;i<12;i++) 

{ 

cleardevice(); 
setfillstyle(i,RED); 
pieslice(100,100,0,260,80); 
bar(200,200,400,400); 
getch(); 

} 

closegraph(); 

} 
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1. Write a program to display a moving car? 



2. Write a program to display an eye lid which should be open and closed? 



. V'fi 


3. Write a program to construct a tree from the bottom? 




5. Write a Program to display a sun arising?. 
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Program:! 

Ex: 1 

Get IP address 

#include<stdlib.h> 
int main() 

{ 

system("C:\\Windows\\Syste 

m32\\ipconfig"); 

return 0; 

} 

Ex: 2 

Shutdown system - 

windows xp 

#include <stdio.h> 

#include <stdlib.h> 

int main() 

{ 

char ch; 

printf("Do you want to 
shutdown your computer 
now (y/n)\n"); 
scanf("%c", &ch); 

if (ch == V || ch == 'Y') 

system("C:\\WINDOWS\\Syst 
em32\\shutdown -s"); 

return 0; 

} 

Program:2 

Shutdown system - 

windows 7 

#include <stdio.h> 

#include <stdlib.h> 

int main() 


{ 

system("C:\\WINDOWS\\Syst 
em32\\shutdown /s"); 

return 0; 

} 

Program:3 

Leap year checking 

#include <stdio.h> 

int main() 

{ 

int year; 

printf("Enter a year to check 
if it is a leap year\n"); 
scanf("%d", &year); 

if ( year%400 == 0) 
printf("%d is a leap 
year.\n", year); 
else if ( year%100 == 0) 
printf("%d is not a leap 
year.\n", year); 
else if ( year%4 == 0 ) 
printf("%d is a leap 
year.\n", year); 
else 

printf("%d is not a leap 
year.\n", year); 

return 0; 

} 

Program:4 

FACTORIAL 

n! = n*(n-l)*(n-2)*(n- 

3)...3.2.1 and zero factorial is 

defined as one i.e. 0! = 1. 

Program:4a 
Factorial using for-loop 

#include <stdio.h> 


int main() 

{ 

int c, n, fact = 1; 

printff'Enter a number to 
calculate it's factorial\n"); 
scanf("%d", &n); 

for (c = 1; c <= n; C++) 
fact = fact * c; 

printff'Factorial of %d = 
%d\n", n, fact); 

return 0; 

} 

Program :4b 
Factorial using function 

ffinclude <stdio.h> 

long factorial(int); 

int main() 

{ 

int number; 
long fact = 1; 

printff'Enter a number to 
calculate it's factorial\n"); 
scanf("%d", &number); 

printf("%d! = %ld\n", 
number, factorial(number)); 

return 0; 

} 

long factorial(int n) 

{ 

int c; 

long result = 1; 

for (c = 1; c <= n; C++) 
result = result * c; 
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return result; 

} 

Programme 

Factorial using Recursion 

function 

#include<stdio.h> 
long factorial(int); 

int main() 

{ 

int n; 
long f; 

printff'Enter an integer to 
find factorial\n"); 
scanf("%d", &n); 

if (n < 0) 

printf("Negative integers 
are not allowed.\n"); 
else 
{ 

f = factorial(n); 
printf("%d! = %ld\n", n, f); 

} 

return 0; 

} 

long factorial(int n) 

{ 

if ( n == 0) 
return 1; 
else 

return(n * factorial(n-l)); 

} 

Program: 5 
HCF AND LCM 

#include <stdio.h> 

int main() { 

int a, b, x, y, t, ged, lem; 


printff'Enter two 
integers\n"); 
scanf("%d°/od", &x, &y); 

a = x; 
b = y; 

while (b != 0) { 
t = b; 
b = a % b; 
a = t; 

} 

ged = a; 

lem = (x*y)/gcd; 

printff'Greatest common 
divisor of %d and %d = %d\n", 
x, y, ged); 

printff'Least common 
multiple of %d and %d = 
%d\n", x, y, lem); 

return 0; 

} 

Program: 6 
HCF AND LCM using 

Recursion 

#include <stdio.h> 

long gedfong, long); 

int main() { 
long x, y, hef, lem; 

printff'Enter two 
integers\n"); 
scanf("%ld%ld", &x, &y); 

hef = gcd(x, y); 
lem = (x*y)/hcf; 

printff'Greatest common 
divisor of %ld and %ld = 
%ld\n", x, y, hef); 


printff'Least common 
multiple of %ld and %ld = 
%ld\n", x, y, lem); 

return 0; 

} 

long gedfong a, long b) { 

if (b == 0) { 
return a; 

} 

else { 

return gcd(b, a % b); 

} 

} 

Program: 7 

HCF AND LCM using function 

#include <stdio.h> 

long gedfong, long); 

int main() { 
long x, y, hef, lem; 
printff'Enter two 
integers\n"); 
scanf("%ld%ld", &x, &y); 
hef = gcd(x, y); 
lem = (x*y)/hcf; 
printff'Greatest common 
divisor of %ld and %ld = 
%ld\n", x, y, hef); 
printff'Least common 
multiple of %ld and %ld = 
%ld\n", x, y, lem); 
return 0; 

} 

long gedfong x, long y) { 
if (x == 0) { 
return y; 

} 

while (y != 0) { 
if (x > y) { 
x = x - y; 

} 

else { 
y = y - x; 

} 
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} 

return x; 

} 

Program:8 

Decimal to Binary conversion 

#include <stdio.h> 
int main() 

{ 

int n, c, k; 

printff'Enter an integer in 
decimal number system\n"); 
scanf("%d", &n); 

printf("%d in binary number 
system is:\n", n); 

for (c = 31; c >= 0; c--) 

{ 

k = n » c; 

if (k & 1) 
printf('T'); 
else 

printff'O"); 

} 

printf("\n"); 
return 0; 

} 

Program:9 

C code to store decimal to 

binary conversion in a string 

#include <stdio.h> 

#include <stdlib.h> 

char *decimal_to_binary(int); 
main() 

{ 

int n, c, k; 
char *pointer; 
printf("Enter an integer in 
decimal number system\n"); 


scanf("%d",&n); 
pointer = 

decimal_to_binary(n); 

printf("Binary string of %d 
is: %s\n", n, t); 
free(pointer); 
return 0; 

} 

char *decimal_to_binary(int 

n) 

{ 

int c, d, count; 
char *pointer; 
count = 0; 
pointer = 

(char*)malloc(32+l); 

if ( pointer == NULL ) 
exit( EXIT_FAI LU RE); 
for ( c = 31; c >= 0 ; c— ) 

{ 

d = n » c; 
if ( d & 1) 

*(pointer+count) = 1 + 

' 0 '; 

else 

*(pointer+count) = 0 + 
'O'; 

count++; 

} 

*(pointer+count) = '\0'; 
return pointer; 

} 


Program:10 

nCr and nPr 

#include <stdio.h> 

long factorial(int); 
long find_ncr(int, int); 
long find_npr(int, int); 

int main() 


{ 

int n, r; 
long ncr, npr; 

printf("Enter the value of n 
and r\n"); 

scanf("%d%d",&n,&r); 

ncr = find_ncr(n, r); 
npr = find_npr(n, r); 

printf("%dC°/od = %ld\n", n, 
r, ncr); 

printf("%dP 0 /od = %ld\n", n, 
r, npr); 

return 0; 

} 

long find_ncr(int n, int r) { 
long result; 

result = 

factorial(n)/(factorial(r)*facto 

rial(n-r)); 

return result; 

} 

long find_npr(int n, int r) { 
long result; 

result = 

factorial(n)/factorial(n-r); 
return result; 

} 

long factorial(int n) { 
int c; 

long result = 1; 

for (c = 1; c <= n; C++) 
result = result*c; 

return result; 

} 
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Program:!! 

Calculate nPr and nCr using 

functions 

We use long long data type in 
our program to handle large 
numbers. 

#include <stdio.h> 

#define II long long 

void find_ncr_npr(int, int, II*, 
II*); 

II find_npr(int, int); 

II factorial(int); 

int main() { 
int n, r; 

II ncr, npr; 

printfflnput n and r\n"); 
scanf("%d%d", &n, &r); 

find_ncr_npr(n, r, &npr, 
&ncr); 

printf("%dC°/od = %lld\n", n, 
r, ncr); 

printf("%dP°/od = %lld\n", n, 
r, npr); 

return 0; 

} 

void find_ncr_npr(int n, int r, 
II *npr, II *ncr) { 

*npr = find_npr(n, r); 

*ncr= *npr/factorial(r); 

} 

II find_npr(int n, int r) { 

II result = 1; 
int c = 1; 

while (c <= r) { 


result = result * (n - r + c); 

C++; 

} 

return result; 

} 

II factorial(int n) { 
int c; 

II result = 1; 

for (c = 1; c <= n; C++) 
result = result*c; 

return result; 

} 

Program 12: 

Prime Number Program 

#include<stdio.h> 

int main() 

{ 

int n, i = 3, count, c; 

printff'Enter the number of 
prime numbers required\n"); 
scanf("%d",&n); 

if ( n >= 1 ) 

{ 

printff'First %d prime 
numbers are :\n",n); 
printf("2\n"); 

} 

for(count = 2 ; count <= n ; 

) 

{ 

for(c = 2 ; c <= i - 1; C++ ) 
{ 

if (i%c == 0 ) 
break; 

} 

if ( c == i ) 

{ 


printf("%d\n",i); 

count++; 

} 

i++; 

} 

return 0; 

} 

Program: 13 

Another program for prime 

#include<stdio.h> 

main() 

{ 

int n, c = 2; 

printf("Enter a number to 
check if it is prime\n"); 
scanf("%d",&n); 

for ( c = 2 ; c <= n -1; C++ ) 

{ 

if ( n%c == 0 ) 

{ 

printf("%d is not 
prime.\n", n); 

break; 

} 

} 

if ( c == n ) 

printf("%d is prime.\n", n); 
return 0; 

} 


Program: 14 
Program for prime using 

function 

#include<stdio.h> 
int check_prime(int); 
main() 
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{ 

int n, result; 

printff'Enter an integer to 
check whether it is prime or 
not.\n"); 
scanf("%d",&n); 

result = check_prime(n); 

if (result == 1) 
printf("%d is prime.\n", n); 
else 

printf("%d is not 
prime.\n", n); 

return 0; 

} 

int check_prime(int a) 

{ 

int c; 

for ( c = 2 ; c <= a -1; C++ ) 

{ 

if ( a%c == 0 ) 

return 0; 

} 

if ( c == a ) 
return 1; 

} 

Program:15 
Examples for Calculate 

Power of a given number 

7 = 7 A 1 

371 = 3 A 3 + 7 A 3 + 1 A 3(27 + 
343 +1) 

8208 = 8 A 4 + 2 A 4 +0 A 4 + 8 A 4 
(4096 + 16 + 0 + 4096). 
1741725 = 1 A 7 + 7 A 7 + 4 A 7 + 
1 A 7 + 7 A 7 + 2 A 7 +5 A 7 (1 + 
823543 + 16384 + 1 + 823543 
+128 + 78125) 


Check for Armstrong number 

#include <stdio.h> 
int power(int, int); 

int main() 

{ 

int n, sum = 0, temp, 
remainder, digits = 0; 

printff'lnput an integer\n"); 
scanf("%d", &n); 

temp = n; 

// Count number of digits 
while (temp != 0) { 
digits++; 

temp = temp/10; 

} 

temp = n; 

while (temp != 0) { 
remainder = temp%10; 
sum = sum + 

power(remainder, digits); 
temp = temp/10; 

} 

if (n == sum) 

printf("%d is an Armstrong 
number.\n", n); 
else 

printf("%d is not an 
Armstrong number.\n", n); 

return 0; 

} 

int power(int n, int r) { 
int c, p = 1; 

for (c = 1; c <= r; C++) 
p = p*n; 

return p; 

} 


Program: 16 
Generation of Armstrong 

numbers 

ffinclude <stdio.h> 
int check_armstrong(int); 
int power(int, int); 

int main () { 
int c, a, b; 

printf("lnput two 
integers'^"); 
scanf("%d%d", &a, &b); 

for (c = a; c <= b; C++) { 
if (check_armstrong(c) == 

1) 

printf("%d\n", c); 

} 

return 0; 

} 

int check_armstrong(int n) { 
long long sum = 0, temp; 
int remainder, digits = 0; 

temp = n; 

while (temp != 0) { 
digits++; 

temp = temp/10; 

} 

temp = n; 

while (temp != 0) { 
remainder = temp%10; 
sum = sum + 

power(remainder, digits); 
temp = temp/10; 

} 

if (n == sum) 
return 1; 
else 

return 0; 
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} 

int power(int n, int r) { 
int c, p = 1; 

for (c = 1; c <= r; C++) 

P = P*n; 

return p; 

} 

Program : 17 

Swapping of two numbers 

#include <stdio.h> 
int main() 

{ 

int x, y, temp; 

printffEnter the value of x 
and y\n"); 

scanf("%d%d", &x, &y); 

printf("Before Swapping\nx 
= %d\ny = %d\n",x,y); 

temp = x; 
x = y; 
y =temp; 

printf("After Swapping\nx = 
%d\ny = %d\n",x,y); 

return 0; 

} 


Program :18 
Reverse the Number 

#include <stdio.h> 

int main() 

{ 

int n, reverse = 0; 

printffEnter a number to 
reverse\n"); 


scanf("%d", &n); 

while (n != 0) 

{ 

reverse = reverse * 10; 
reverse = reverse + n%10; 
n = n/10; 

} 

printff'Reverse of entered 
number is = %d\n", reverse); 

return 0; 

} 


Program :19 

Reverse the Number using 

Recursion 

#include <stdio.h> 

long reverse(long); 

int main() 

{ 

long n, r; 
scanf("%ld", &n); 
r = reverse(n); 
printf("%ld\n", r); 
return 0; 

} 

long reverse(long n) { 
static long r = 0; 

if ( n == 0) 
return 0; 

r = r * 10; 
r = r + n % 10; 
reverse(n/10); 
return r; 

} 


Program: 20 

First four rows of Floyd's 

triangle are as follows:- 

1 

23 
45 6 
789 10 

It's clear that in Floyd's 
triangle nth row contains n 
numbers. 

#include <stdio.h> 

int main() 

{ 

int n, i, c, a = 1; 

printffEnter the number of 
rows of Floyd's triangle to 
print\n"); 
scanf("%d", &n); 

for (i = 1; i <= n; i++) 

{ 

for (c = 1; c <= i; C++) 

{ 

printf("%d ",a); 
a++; 

} 

printf("\n"); 

} 

return 0; 

} 

Program: 21 
Floyds Triangle using 

Recursion 

#include <stdio.h> 

void print_floyd(int); 

int main() 

{ 
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int n, i, c, a = 1; 

printff'Enter the number of 
rows you wish to see in pascal 

int row, c, n, temp; 

printff'lnput number of 

triangle\n"); 

printffEnter the number of 

rows of Floyd's triangle to 

scanf("%d",&n); 

rows in pyramid of stars you 

print\n"); 


wish to see "); 

scanf("%d", &n); 

for (i = 0; i < n; i++) 

{ 

for (c = 0; c <= (n - i - 2); 

C++) 

scanf("%d",&n); 

print_floyd(n); 

temp = n; 

return 0; 

printff' "); 

for (row = 1; row <= n ; 

} 


row++ ) 


for (c = 0 ; c <= i; C++) 

{ 

void print_floyd(int n) { 

printf("%ld 

for ( c = 1; c < temp ; C++ ) 

static int row = 1, c = 1; 

",factorial(i)/(factorial(c)*fact 

printff "); 

int d; 

orial(i-c))); 

temp--; 

if (n <= 0) 

printf("\n"); 


return; 

} 

for ( c = 1; c <= 2*row - 1; 

C++ ) 

for (d = 1; d <= row; ++d) 

return 0; 

printff*"); 

printf("%d ", C++); 

} 

printf("\n"); 

printf("\n"); 

long factorial(int n) 

} 

row++; 

{ 



int c; 

return 0; 

print_floyd(—n); 

} 

long result = 1; 

} 

for (c = 1; c <= n; C++) 

Program :24 

Program: 22 

result = result*c; 

Consider the pattern 

First four rows of Pascal 

return result; 

* 

triangle are shown below:- 

} 

** 

** * 

1 


** * * 


Program:23 

***** 

11 

* 

#include <stdio.h> 

12 1 

* * * 

int main() 

{ 

13 3 1 


#include <stdio.h> 

***** 

int n, c, k; 


******* 

printffEnter number of 

long factorial(int); 


rows\n"); 


********* 

scanf("%d",&n); 

int main() 

#include <stdio.h> 

for ( c = 1 ; c <= n ; C++ ) 

{ 

int i, n, c; 

int main() 

{ 

{ 


for( k = 1; k <= c ; k++ ) 
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printff'*"); 

printf("\n"); 

} 

return 0; 

} 

Program:25 

Pattern: 

* 

*/\*/\* 

*/\*/\*/\* 


#include<stdio.h> 

main() 

{ 

int n, c, k, space, count = 1; 

printf("Enter number of 
rows\n"); 
scanf("%d",&n); 

space = n; 

for ( c = 1; c <= n ; C++) 

{ 

for( k = 1; k < space ; 

k++) 

printf(""); 

for ( k = 1; k <= c ; k++) 

{ 

printf("*"); 

if ( c > 1 && count < c) 

{ 

printf("A"); 

count++; 

} 


} 

printf("\n"); 
space-; 
count = 1; 

} 

return 0; 

} 

Program:26 

Pattern: 

1 

232 

34543 

4567654 

567898765 

#include<stdio.h> 

main() 

{ 

int n, c, d, num = 1, space; 

scanf("%d",&n); 

space = n -1; 

for ( d = 1; d <= n ; d++ ) 

{ 

num = d; 

for ( c = 1; c <= space ; 

C++ ) 

printff'"); 
space-; 

for ( c = 1; c <= d ; C++ ) 
{ 

printf("%d", num); 
num++; 

} 

num-; 

num-; 


for ( c = 1 ; c < d ; C++) 

{ 

printf("%d", num); 
num-; 

} 

printf("\n"); 

} 

return 0; 

} 

Program :27 

Numbers of Fibonacci 
sequence are known as 
Fibonacci numbers. First few 
numbers of series are 0, 1, 1, 
2, 3, 5, 8 etc, Except first two 
terms in sequence every 
other term is the sum of two 
previous terms, For example 
8 = 3 + 5 (addition of 3, 5). 

Fibonacci Series in C 

Language 

#include<stdio.h> 

int main() 

{ 

int n, first = 0, second = 1, 
next, c; 

printff'Enter the number of 
terms\n"); 
scanf("%d",&n); 

printf(" First %d terms of 
Fibonacci series are :-\n",n); 

for ( c = 0 ; c < n ; C++ ) 

{ 

if ( c <= 1) 
next = c; 
else 
{ 

next = first + second; 
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first = second; 

Program: 29 

printff'Enter the number of 

second = next; 

Maximum number in the 

elements in array\n"); 

} 

array 

scanf("%d",&size); 

printf("%d\n",next); 

#include <stdio.h> 


} 


printff'Enter %d 


int main() 

integers\n", size); 

return 0; 

{ 


} 

int array[100], maximum, 

for ( c = 0 ; c < size ; C++ ) 


size, c, location = 1; 

scanf("%d", &array[c]); 

Program :28 

printff'Enter the number of 

minimum = array[0]; 

Fibonacci series using 

elements in array\n"); 


recursion 

scanf("%d", &size); 

for ( c = 1; c < size ; C++ ) 

{ 

if ( array[c] < minimum ) 

#include<stdio.h> 

printf("Enter %d integers\n", 


size); 

{ 

int Fibonacci(int); 


minimum = array[c]; 


for (c = 0; c < size; C++) 

location = c+1; 

main() 

{ 

int n, i = 0, c; 

scanf("%d", &array[c]); 

} 

} 

printff'Minimum element 

maximum = array[0]; 

scanf("%d",&n); 

for (c = 1; c < size; C++) 

is present at location %d and 


{ 

it's value is %d.\n", location, 

printff'Fibonacci series\n"); 

if (array[c] > maximum) 

minimum); 


{ 

return 0; 

for ( c = 1; c <= n ; C++ ) 

maximum = array[c]; 

} 

{ 

location = c+1; 


printf("%d\n", 

} 

Program: 31 

Fibonacci(i)); 

} 

C program to reverse an 

i++; 


array: 

} 

printf("Maximum element is 

This program reverses the 


present at location %d and 

array elements. For example 

return 0; 

it's value is %d.\n", location, 

if a is an array of integers 

} 

maximum); 
return 0; 

with three elements such that 

int Fibonacci(int n) 

} 

a [0] = 1 

{ 


a [1] = 2 

if ( n == 0 ) 

Program: 30 

a [2] = 3 

return 0; 

Maximum number in the 


else if ( n == 1) 

array 

Then on reversing the array 

return 1; 

#include <stdio.h> 

will be 

else 


a[0] = 3 

return ( Fibonacci(n-l) + 

int main() 

a [1] = 2 

Fibonacci(n-2)); 

{ 

a [0] = 1 

} 

int array[100], minimum, 
size, c, location = 1; 
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#include <stdio.h> 

int main() 

{ 

int n, c, d, a[100], b[100]; 

printffEnter the number of 
elements in array\n"); 
scanf("%d", &n); 

printf("Enter the array 
elements'^"); 

for (c = 0; c < n ; C++) 
scanf("%d", &a[c]); 

/* 

* Copying elements into 
array b starting from end of 
array a 

*/ 

for (c = n - 1, d = 0; c >= 0; c- 
d++) 

b[d] = a[c]; 

/* 

* Copying reversed array 
into original. 

* Here we are modifying 
original array, this is optional. 

*/ 

for (c = 0; c < n; C++) 
a[c] = b[c]; 

printf("Reverse array is\n"); 

for (c = 0; c < n; C++) 
printf("%d\n", a[c]); 

return 0; 

} 


Program: 32 

First Matrix 

1 2 
34 

Second matrix 

45 

-15 

Then output of the program 
(sum of First and Second 
matrix) will be 
5 7 
29 

#include <stdio.h> 

int main() 

{ 

int m, n, c, d, first[10][10], 
second[10][10], sum[10][10]; 

printf("Enter the number of 
rows and columns of 
matrix\n"); 

scanf("%d%d", &m, &n); 
printff'Enter the elements 
of first matrix\n"); 

for (c = 0; c < m; C++) 
for (d = 0; d < n; d++) 
scanf("%d", &first[c][d]); 

printf("Enter the elements 
of second matrix\n"); 

for (c = 0; c < m; C++) 
for (d = 0 ; d < n; d++) 
scanf("%d", 
&second[c][d]); 

printf("Sum of entered 
matrices:-\n"); 

for (c = 0; c < m; C++) { 
for (d = 0 ; d < n; d++) { 


sum[c][d] = first[c][d] + 
second[c][d]; 

printf("%d\t", 

sum[c][d]); 

} 

printf("\n"); 

} 

return 0; 

} 

Program:33 
Difference of matrix 

#include <stdio.h> 

int main() 

{ 

int m, n, c, d, first[10][10], 
second[10][10], 
difference[10] [10]; 

printf("Enter the number of 
rows and columns of 
matrix\n"); 

scanf("%d%d", &m, &n); 
printf("Enter the elements 
of first matrix\n"); 

for (c = 0; c < m; C++) 
for (d = 0 ; d < n; d++) 
scanf("%d", &first[c][d]); 

printf("Enter the elements 
of second matrix\n"); 

for (c = 0; c < m; C++) 
for (d = 0; d < n; d++) 
scanf("%d", 
&second[c][d]); 

printf("Difference of 
entered matrices:-\n"); 

for (c = 0; c < m; C++) { 
for (d = 0; d < n; d++) { 
difference[c][d] = 
first[c][d] - second[c][d]; 
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printf("%d\t",difference[c][d]) 

/ 

} 

printf("\n"); 

} 

return 0; 

} 

Program:34 

Subtraction of two matrices 

#include <stdio.h> 
int main() 

{ 

int m, n, c, d, first[10][10], 
second[10][10], 
difference[10][10]; 

printffEnter the number of 
rows and columns of 
matrix\n"); 

scanf("%d%d", &m, &n); 
printf("Enter the elements 
of first matrix\n"); 
for (c = 0; c < m; C++) 
for (d = 0 ; d < n; d++) 
scanf("%d", &first[c][d]); 
printffEnter the elements 
of second matrix\n"); 
for (c = 0; c < m; C++) 
for (d = 0; d < n; d++) 
scanf("%d", 
&second[c][d]); 

printffDifference of 
entered matrices:-\n"); 
for (c = 0; c < m; C++) { 
for (d = 0; d < n; d++) { 
difference[c][d] = 
first[c][d] - second[c][d]; 

printf("%d\t",difference[c][d]) 

/ 

} 

printf("\n"); 

} 


return 0; 

} 

Program:35 

This c program prints 
transpose of a matrix. It is 

obtained by interchanging 
rows and columns of a 
matrix. 

For example if a matrix is 
1 2 
34 
5 6 

Then transpose of above 
matrix will be 
13 5 
24 6 

When we transpose a matrix 
then the order of matrix 
changes, but for a square 
matrix order remains same. 

ffinclude <stdio.h> 
int main() 

{ 

int m, n, c, d, 
matrix[10][10], 
transpose[10][10]; 

printffEnter the number of 
rows and columns of 
matrix\n"); 

scanf("%d%d", &m, &n); 
printffEnter the elements 
of matrix\n"); 
for (c = 0; c < m; C++) 
for(d = 0; d < n; d++) 

scanf("%d",&matrix[c][d]); 
for (c = 0; c < m; C++) 
for( d = 0 ; d < n ; d++ ) 
transpose[d][c] = 
matrix[c][d]; 

printffTranspose of 
entered matrix :-\n"); 


for (c = 0; c < n; C++) { 
for (d = 0; d < m; d++) 

printf("%d\t",transpose[c][d]) 

/ 

printf("\n"); 

} 

return 0; 

} 

Program:36 
Multiply two matrices 

#include <stdio.h> 
int main() 

{ 

int m, n, p, q, c, d, k, sum = 

0 ; 

int first[10][10], 
second[10][10], 
multiply[10] [10]; 

printffEnter the number of 
rows and columns of first 
matrix\n"); 

scanf("%d%d", &m, &n); 
printffEnter the elements 
of first matrix\n"); 

for (c = 0; c < m; C++) 
for (d = 0; d < n; d++) 
scanf("%d", &first[c][d]); 

printffEnter the number of 
rows and columns of second 
matrix\n"); 

scanf("%d%d", &p, &q); 
if (n != p) 

printff'Matrices with 
entered orders can't be 
multiplied with each 
other.\n"); 
else 
{ 

printffEnter the elements 
of second matrix\n"); 
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Notes 


Notes 


for (c = 0; c < p; C++) 
for (d = 0; d < q; d++) 
scanf("%d", 
&second[c][d]); 


for (c = 0; c < m; C++) { 
for (d = 0; d < q; d++) { 
for (k = 0; k < p; k++) { 
sum = sum + 
first[c][k]*second[k][d]; 

} 

multiply[c][d] = sum; 
sum = 0; 

} 

} 

printff'Product of entered 
matrices:-\n"); 


for (c = 0; c < m; C++) { 
for (d = 0; d < q; d++) 
printf("%d\t", 
multi ply [c] [d]); 


printf("\n"); 

} 

} 


return 0; 

} 
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